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There's more to a foundation contract than merely an 


agreement to furnish the materials and perform the 


work of constructing subsurface supports for a monetaty 
consideration. A contract is 2 meeting of minds—its 
satisfactory completion involves adherence not only to 


the specific words and drawings, but also to their true 


spirit—for of such is the essence of the contract. 


The Raymond organization has the world-wide experi- 


ence, the trained personnel, the special equipment, the 
financial resources—and the desire—to fulfill its con- 


tractual obligations in complete accordance with their 


actual intents and purposes. 


THE SCOPE OF RAYMOND’S ACTIVITIES 
includes every recognized type of pile foundation—concrete, com 


posite, precast, steel, pipe and wood. Also caissons, construction 
involving shore protection, ship building facilities, harbor and 
river improvements and borings for soil investigation. 
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140 CEDAR STREET NEW YORK 
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20-FOOT DIAMETER PENSTOCKS AT DENISON DAM 


Power projects have long been 
numbered among the major engi- 
neering feats of the world. And not 
to be excepted, either in point of 
size or ingenuity of construction, 
are many of the large flood control, 
irrigation and power generation 
projects built within the United 
States during the past few years. 


A typical example is the huge 
Denison Dam on the Red River in 
Texas. And a sizable portion of 
that project consisted of building 
five 20-foot diameter penstocks, 
shown above under construction, to 
carry water from the 9,000,000 acre- 
foot lake to the turbines in the 
power house. They were fabricated 


from '/:-inch plates with heavy 
reinforcing stiffeners. A combine- 
tion of riveted and welded construc- 
tion was used. 


We will be glad to have you conswit wi 
us on large penstocks, conduit liners, pro" 
steel pipe 30-inches in diameter or ‘ary’ 
field erected steel storage tanks ana se 
plate work of all kinds. 


CHICAGO BRIDGE & IRON COMPANY 


2199 McCormick Bldg. Boston......... 1545 Consolidated Gas Bidg. 
1541 LaFayette Bidg. Philadeiphia....... 1652-1700 Wainut Street Birmingham............ 15% N.° "Bids. 
Cleveland..... 2263 Builders Exchange Bidg. 1485 Praetorian Bidg. San Francisco....... 
New York.. ... 3395-165 Broadway Bidg. 5621 Clinton Drive Los Angeles............ 1456 Wm. Fou 


Plants in BIRMINGHAM, CHICAGO and GREENVILLE, PENNA. In Canada—HORTON STEEL WORKS, LIMITED, FORT ERIE, ONT. 
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Among Our Writers 


goxey D KIRKPATRICK (B.S. in Chemical _Engi- 
ering U. of "16) served in the A.E_F. and 
on tock! ical studies for the U.S. Tariff Commis- 
gon. He joined the McGraw Hill Publishing 
Co. in 1921, and became editor and director of 
the subsidiary, McGraw Hill Book Co. He is 
vice-president of the Amer Inst of Chemical 
Engrs. and chairman of the Committee on Pro- 
fessional Training of BE.C.P.D. 


H F. DopLEMAN (Royal Inst. of Engrs _Amsterdam, 
The Netherlands) came to the U.S. following 
graduation, and was for 10 years with the U.S 
Steel Corp., becoming chief engineer of the Balti- 
more plant of the Carnegie Steel Co. Since 1913 
he has been a consulting engineer With an in- 
terim of war service as Major in the Construction 

Division, he later became Lt. Colonel, U.S. 
Reserve 

B. Freminc (U.S Military Academy, 
served during the World War as colonel, sub- 

reverting to his permanent rank of 


sequentiy 
— He was promoted to Major in 1920, 
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WELD FOR 
STRENGTH 
MILD STEEL 

WITH 


No. 78E ELECTRODES 


When high quality welds are of major importance, this 
shielded arc electrode has no superior for all position 
high strength welding of mild steel. It is being used with 
great success for fabricating steel plate, rolled sections 
and castings, for pipe lines, storage tanks, frames 
bridges, for all classes of marine work and for welded 
fittings on unfired pressure vessels. 

Airco No. 78E meets the requirements of A. S. M. £ 
Boiler Code paragraphs U-68, U-69 and U-70. It has the 
approval of Lloyds Register of Shipping Class | welding 
and of the Board of Standards and Appeals of the City 
of New York, Grade 10, for structural steel welding 
Available in all diameters this electrode produces welds 
developing tensile strengths ranging from 65,000 - 
75,000 p.s.i. and has an elongation in 2 inches of 22 
28%. This electrode conforms to classification E6010 o! 
A. W. S. and A. S. T. M. Filler Metal Spec. No. A233 
407. » » » Full supplies of Airco 78E are available wher 
you want them, where you want them. Ask your neares’ 
Airco representative or local distributor for ful! details 


General Offices: 60 EAST 42nd ST., NEW YORK, N. Y. 
DISTRICT OFFICES IN PRINCIPAL CITIES 


Airco Electrodes are 
well packed in sturdy 
containers assuring 
excellent arrival con- 
dition 
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Something to Think 


About 


A Series of Reflective Comments Sponsored by the 


Committee on Publications 
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Preparedness and the Engineer 
Based on an Address Before the Last Annual Meeting of the 


Engineers’ Council for Professional Development 


By Stoney D. Kirkpatrick 


Eprror, Chemical Metallurgical Engineering, McGraw-Hiir Pustisninc Company, New York, N.Y. 


the sinews of war were men, money, and muni- 

tions. They still are, but perhaps we now rate 
them in a different order of importance. Poland's failure 
first proved to the world the inability of mere man- 
power to resist a highly mechanized and motorized army 
in action. 

Other Ingredients, Too.~ Mere money, which we have 
lately seen appropriated in the billions in this country, 
cannot buy preparedness in the open market. We can- 
not protect our shores with airplanes or destroyers ‘‘on 
order.’ So we must add several more words to Presi- 
dent Wilson's interesting alliteration, before we get to 
the vital subject of munitions. There must be (1) a 
mobilization of manufacturing industries; there must be 
2) materials, metals, and minerals; it takes (3) the 
methods of modern management to make all these 
work effectively; and topping all this is (4) morale 
which a great soldier has aptly defined as ‘“‘civilian 
courage’), the motive power behind any great en- 
deavor such as the one we face today. 

Gradually during the past year, we have all come 
to the realization that national defense is, temporarily 
we hope, America’s No. 1 industry. We are suddenly 
transplanting or superimposing on our peace-time 
economy a great 20-billion-dollar industry. This 
heavy, but necessary burden of non-productive enter- 
prise must be carried by all of us. It bears heaviest, in a 
certain sense, on the engineer, because munitions manu- 
facture is a highly technical field of industry—one that 
requires trained judgment and skill as well as resourceful 
knowledge of science and technology. 

Basically an Engineering Job.~Lloyd George in writ- 
ing of his experiences as Minister of Munitions in the first 
World War said: 

“It soon became evident to clear eyes that the war 
would be fought and ultimately decided in the work shop 
and laboratory.” 

Germany learned that lesson all too well for the good 
of the rest of the world. For six years her work shops 
and laboratories have been engaged in a tremendous 
effort. It is significant, too, that at the beginning her 
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program was delayed for many months because of a 
shortage of technically trained men and skilled me- 
chanics. Then she started intensive training courses 
and as far as we can learn, these are still an essential 
part of the German war machine. 

This is something that we must not overlook in this 
country. And to a large measure it is the responsibility 
of the leaders in engineering education. Those facilities 
and services being set up in this country for training 
artisans and operating employees as well as college men 
can well become a primary field of activity for many 
engineers and teachers. 

To Each His Own Task.~ Today many men in industry 
also are asking themselves what they can do to help 
in forwarding our program of national defense. All of us 
realize that it is more than a duty; it is an opportunity 
for every American who wants to do something for his 
country. And again the question is, “What?” It is a 
problem each man must settle for himself. Here is the 
way one executive has answered the question: 

“What we can do best for the nation as a whole de- 
pends on our occupation and on our experience, but one 
thing of major importance that all business men (and 
engineers as well) can do, in one way or another, is to 
help others to learn through training how to do their jobs 
better.”’ 

In our communities and through local sections of our 
engineering societies, we can help in setting up defense 
committees to tackle various phases of this problem. 
First comes the job of recruiting and training for service 
in industry; next will come the matter of supplies and 
mobilization of all the other resources that may be nec- 
essary as the program advances. 

Management a Major Problem.~The number of men 
with sufficient experience to manage and operate the 
large munitions plants is distinctly limited. This is one 
of the reasons why the government wus forced to aban- 
don earlier plans for decentralization into a large number 
of small plants scattered throughout the country. 
Larger plants will avoid too great dilution of managerial 
personnel. Yet the hugeness of these plants is a problem 
in itself. 
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Not long ago I talked with a chemical executive who 
is helping to lay out a large government-financed but 
privately operated shell filling plant. It will employ 
15,000 men in five separate assembly lines, which of 
necessity must be 3,000 ft apart. Almost 200 carloads 
of raw material will be shipped into this plant each day 
and 100 carloads of shells, bombs, and fuses will leave it. 
What my friend is beginning to realize is that this is a 
much larger problem than his industry has been up 
against in its various plants, none of which employs 
more than 200 or 300 men. In such small plants, plan- 
ning and scheduling can be done at odd moments by the 
superintendent or the plant engineer. In these great 
government plants, however, a whole corps of experi- 
enced industrial engineers will have to give their full 
time to such work. 

Approaching Shortage of Engineers.~ National defense 
means more than munitions plants. It also means new 
construction by private capital and increased capacity 
in existing plants. What the total man-power require 
ments for all defense activities will amount to is any 
body’s guess, but many observers believe that it will be 
only a matter of months until there will be no serious 
unemployment in this country. We have already seen 
this happening in the case of technically trained per- 
sonnel, 

Che smokeless powder, high-explosives, and ammuni- 
tion plants to be completed in 1941 alone will require 
45,000 to 75,000 workers. It is fair to estimate that at 
least 10% of these must be engineers and chemists. 
Chemical control will call for about 4,000 supervisors. 
\nd, in addition to these huge requirements, the Army 
will probably need upward of 2,000 chemically trained 
inspectors. 

When these thousands of engineers for the munitions 
plants are added to the unknown thousands needed in 
the airplane factories, the shipyards, tool and machine 
shops, and other defense plants of private industry, it is 
evident that we are fast approaching a personnel short- 
age more serious than any we have ever known in this 
country. 

Further Expansion in Prospect.~Most of those who 
have studied the need for engineering man-power feel 
that the pinch will come late this summer. The first six 
months of 1941 will have seen the construction program 
completed in most of the munitions plants. As the equip- 
ment is installed and the plants go into operation, the 
big need will be for superintendents, supervisors and 
foremen, plant engineers and chemists. The engineers 
with the construction companies will be available for 
other projects and, from present indications, they will 
not have long to wait for these to develop. 

Several billion dollars have already been appropriated 
under the Lease-Lend Act, part of which will be spent 
in another huge chain of munitions plants. Likewise, 
there are plans under consideration for practically 
doubling the present preparedness program—in other 
words, to prepare for a four-million man army rather 
than the two-million man army now in process of being 
trained and equipped. This will require tremendous 
expansion of most of our manufacturing facilities. 

Canadian and British Experience.~In talking last fall 
with a group of editors, Prime Minister MacKenzie King 
said that the most difficult position he had in his War 
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Cabinet, the portfolio of the Minister of Supplies and 
Munitions, was held by a civil engineer, C. D Howe 
M. Am. Soc. C.E., who had been born in Maine. Th 
Canadian leader said that the only reason Mr. How: 
could carry so many responsibilities was that he had , 
many deputy ministers under him, but he implied thy 
as an engineer he had both the knowledge and organizin, 
ability to keep all these men busy at once on a treme 
dous program. 

In England, as we know, there is compulsory registra 
tion of engineers. The order signed by the Minister ot 
Labor and National Service on July 14, 1940, applies 
“any person who is normally engaged in the engineerin, 
profession in a consultant, technical or supervisory ca 
pacity in design, construction, manufacture, operatio: 
or maintenance and who has had a regular professiona) 
training in practice and in theory as an engineer in am 
of the following branches: aeronautical, automobil: 
chemical, civil, electrical, gas, locomotive, mechanical 
In addition, there are classifications for production o; 
staff engineers in positions of responsibility above th 
rank of foreman and of engineering scientists “who hay: 
obtained an honored degree in any university in the Brit 
ish Empire and who are normally engaged in researc) 
work in the engineering sciences at any such university 
or in research or development work in any industry o 
as a teacher of engineering science.” 

We have seen the beginning of some of these things 
Washington. It is encouraging to find more of this 
thinking developing in the administration of the Selectiy 
Service Act. The “National Roster of Scientific and 
Specialized Personnel,’ in which the Society has aided 
so materially, corresponds on a voluntary basis with the 
compulsory scheme now in effect in England. Its job is 
to catalog, by means of questionnaires, the country: 
entire resources of technical man-power. The Nationa 
Resources Planning Board had sent out more tha 
150,000 questionnaires prior to January 1, 1941. Th 
personnel data so collected will be collated and tran 
scribed on special cards, so indexed that these roster 
lists can make available quickly to the Army or any 
other governmental agency, the names and addresses 0! 
the engineers and scientists in this country who have the 
desired qualifications in training and experience. 

Production, Not Politics.~In the Office of Producti 
Management and in its predecessor, the National De 
fense Advisory Commission, it is significant that s 
many of the key jobs are held by engineers. An ™ 
creasing percentage of the priority program is being ad 
ministered by technically trained men. They are © 
positions of responsibility because they think in term 
of production rather than of politics. 

So, getting back to Woodrow Wilson's “men, mone) 
and munitions,’ I am inclined now to think he was righ 
in putting man-power first in this important tnt) 
But I would qualify it with this reservation: Today: 
wars are being fought by men in offices and factors 
rather than by men in trenches. This means that pr 
paredness is primarily an engineering function 
convert to war use all the advances of science and tec! 
nology that will make for mass production of the nec 
sary munitions and their effective use, if mecessary, " 
protecting all that we hold dear in these United States” 
America. 
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a Investigations for Roofs of U.S. Capitol 
SOTY Ca 
eration: After 90 Years Trusses Need Replacement; Temporary Repairs Made 
fessional 
rin am By Herman F. DoeLeman, M. Am. Soc. C.E. 
ymobil: ConsuLTiInGc ENGINEER, BALTIMORE, Mp. 
anical 
ction or UCH furore has been created SOME structures, upon investigation, As the roof framing over the 
ove th in the daily press by reports appear to have so tenuous a basis House and Senate wings, including 
ho hav. of dangerous deficienciesin for existence that they seem in fact to the roof trusses over the chambers, 
he Brit the roofs over the legislative cham- stand up by that type of structural sta- had been in place over eighty years, 
seneers! bers of the U.S. Capitol in Wash- bility popularty known as ‘“‘force of it was decided to investigate the 
— ington. Some of the anxiety was habit. The roofs over the Senate and condition and structural sufficiency 
_— undoubtedly justified. An account House wings of the U.S. Capitol were of this work also. Accordingly 
astry or of the necessary investigation and hardly that bad. Nevertheless, by im- Thomas W. Marshall, M. Am. 
of the measures taken to rectify the pairment over a period of many years, Soc. C.E., consulting engineer of 
hings 1 trouble is therefore of public as well they had reached a condition of con- Washington, D.C., was commis- 
of this as engineering interest. siderable danger. How the investigation sioned to make the necessary 
electiv First as to background. Some of the situation proceeded and what survey and render a report, which 
ific and years ago, David Lynn, Architect remedies were planned is told in this was submitted to Mr. Lynn on 
is aided of the Capitol, considered it ad- imstructive paper, delivered before the November 29, 1938. This report 
with the visable to arrange for an investiga- Structural Division at the Soctety’s indicated that the roof trusses 
ie ib is tion by private and government 1/941 Spring Meeting in Baltimore, Md. and their bracing over both cham 
engineers to ascertain fire hazard bers were seriously deficient in 
a conditions and to determine the structural sufficiency of strength as compared with good modern engineering 
vationa certain parts of the U.S. Capitol Building. Asa result practice, and that the framing over the areas surrounding 
fe tha the wood construction over the Supreme Court and the chambers, while not dangerous, was of non-fireproof 
L. The Senate Library sections; Statuary Hall, or old House construction and presented a fire hazard. He recom 
id tran of Representatives section; all the central part sur- mended that the roof over both wings be removed and 
> roster ® ‘rounding the dome; the east portico of the House wing; replaced by new construction of modern fireproof design 
or any m® cast and west porticoes of the central portion; and the As soon as Mr. Lynn called the attention of the House 
esses 0! m «cast portico of the Senate wing, were replaced with Subcommittee on Appropriations to this situation, the 
ove th ® modern steel and concrete construction. committee asked to have the Marshall Report checked 
hats JAW 
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Skylight 
= Pin Connections Wrought Corrugated Copper 
iron Roof Covering 
. Wrovght iron flods” 

| 


Fic. 2. Secrion Upper Portion or House Wine, Looxince East 
From Original Drawing 


The two wings are similar but not identical. The 
Senate Chamber is the smaller, being 82 ft wide and 
114 ft long, while the House Chamber is 96 by 140 ft 
The framing over both chambers (Fig. 2) consists oj 


by government engineers. Early in 1939 a report was 
received signed by William R. Osgood, Assoc. M. Am. 
Soc. C.E., Materials Engineer, National Bureau of 
Standards; A. E. Falconer, Structural Engineer, Bureau 
of Yards and Docks; and C. G. Palmer and P. A. Ran- trusses spanning the short way, spaced about 9 ft § in 
dall, Architectural Engineers, Procurement Division, apart. They rest on very heavy walls and have roller 
Treasury Department. This report concurred in the bearings at one end. The central portion over each 
findings of Mr. Marshall and recommended that the roof chamber is covered by a large skylight; the outer portion 
trusses be replaced. by corrugated copper sheets, supported on small purlins 

In March 1940, before the Subcommittee of the Com- made of angles on which wood blocks are screwed. The 
mittee on Appropriations of the Senate, Senator Tydings, bottoms of these purlins carry a plaster ceiling, applied 
chairman, suggested that a report be obtained from still to wood laths. This plaster, a very thin coat, was found 


another engineer, this report to be final and to be avail- to be dropping off in many places. The roof area around 
the chamber walls is also covered by the same type oi 


able in time to include any necessary amount for recon- 
struction in the then pending deficiency bill, the esti- construction, the purlins being carried on brick walls, 
mated cost being $585,000. A few weeks later,on May which according to Mr. Marshall are located without 


respect to the supporting construction below. 
Ceilings of both chambers are constructed of light iron 
castings, forming the decorated ceiling seen from the 
floor below. These castings carry the ceiling lights and 
are hung from the trusses above, usually from bolts 
passing through flat bars. The bars in turn bear on the 
eyebars which form the bottom chords of the truss, the 
hangers straddling the eyebars. The general arrange- 
ment of the trusses is shown in Fig. 2 for the House 
Chamber. The Senate roof truss is similar except that 


10, 1940, a Special Joint Committee consisting of Senator 
Connally and Representative Rabaut designated the 
writer to review the Marshall Report and make final 
recommendations. Since the deficiency bill was to be 
presented shortly and the cost of reconstruction had to 
be entered in that bill, I was allowed only ten calendar 
days in which to complete my report. 

On May 11, the Congressional Committee also invited 
F. H. Frankland, M. Am. Soc. C.E., Chief Engineer of 
the American Institute of Steel Construction, to render 
areport. His report as well as mine substantiated those the span is shorter and has 8 instead of 10 panels along 
previously rendered by other engineers. the top chord. Otherwise general details of both trusses 

In Fig. 1, showing the capitol roof in plan, the shaded are similar. 
areas indicate the parts reconstructed previously. The As for the top chord, it is a wrought-iron bulb-iron 
central or dome section has been the subject of many (or deck beam) 5 in. wide and 7 in. deep. It has a 
newspaper articles, which have questioned the safety of splice at about the middle of the length of each rafter 
its construction. Even in 1940, when orders were issued and always near the center of a panel, consisting of 4 
for a final report on the chamber roofs, such articles plate on each side, bolted with three heavy bolts on both 
appeared. Now the construction of the dome had been _ sides of the joint and a plate on top, secured on each side 
thoroughly investigated, and the work pronounced safe of the joint with four small rivets. 
by most competent engineers in August 1933. At the peak these bulb irons fitted into a socket i 4 

casting, which also engaged the pin connecting the tet- 
sion members at that joint. At the heel a similar joi 
occurred, distributing the stress into the shoe and the pi 
connecting the bottom-chord members. 

The bottom chord consisted of two eyebars through- of 
out, 4 by 1 in. in size for the central panels, increasing th 
to 4 by 1'/, in. for the two end panels. These bars were sla 
forged in one piece and enlarged at the panel points to TI 
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receive the pins. Similarly, the tension webbing con- 
<isted of pairs of 2 by */s-in. eyebars. All compression 
members were cast iron in the shape of a cross with 
vokes to engage the top chord and flattened ends at the 
»ottom, all drilled for the pins. Castings are dated 1854. 
~ As may be inferred, all connections were pins. The 
op chords were provided with forgings at the panel 
points, fitting the bulb-iron shape. The skylight was 
supported by short angle-iron posts resting on the top 
chord, not always located at the panel points. In the 
panels at each side of the peak, the loads carried by the 
posts created no small increase in unit stress. 

‘4 bulb angle of the same section as the top chord acted 
asa continuous strut along the peak. Further, there were 
wo continuous ties at the bottom, one on each side of 
center, consisting of small eye-beams, with a cross-brac- 
ing of rods to the panel points of the top chord on each 
side of the peak in all bays; but there was no strut in the 
plane of the top chord to take up the stress in these 
cross-bracing rods. 

The top-chord bracing, if it be deserving of the name 
of bracing, was most unique. The only stiff member 
was the peak strut; the remainder was a network of 

in. rods over the whole plane of the rafters. These 
rods connected by loops to forgings—a flat portion with 
a pinhole to engage a pin, and with rings attached for 
the loops of the rods. Any stress on the rod pulled 
directly on the head of the pin. These rods were con- 
nected midway between adjoining trusses to a ring 
made of flat iron, through which passed the threaded 
rod ends, with a nut for adjustment. At the end walls 
iron anchors were embedded in the brickwork and the 
bracing rods of the end bays connected to them. 

For the ceiling cast iron was used, not heavy marble, 
as repeatedly stated in some newspapers. The orna- 
ment is in bold relief, large cornices around the four 
walls, a wide belt higher up, and then the main ceiling 
divided in large panels with ornamental glass covers 
about a foot higher up. 

In its central portion, the ceiling is hung from the eye- 
bars but in the raised belt between the last two trusses 
supports were introduced made of two square bars, one 
straight, and above it, one bent. These bars were in a 
vertical plane, riveted together at the ends. By means 
of a wedged tie at the center they formed a sort of shal- 
low king-post truss, over 9 ft long and only about 6 in. 
high, from which the cast-iron ceiling was hung on 
threaded rod hangers. The ends of these trussed bars 
rested on the heads of the eyebars—a flat surface on a 
rounded one—and there was no fastening of any kind. 
As will be shown later, the arrangement left much to be 
desired. The cornice along all four 
walls was supported on iron brackets, 
secured to the wall. 

A careful inspection showed no in- 
dication of wear or rust. The shapes, 
both cast iron and wrought iron, were 
properly made with one defect 
noticeable—a slight gouging out of 
the top flange of a bulb iron. The 
aunement, however, presented a dif- 
ferent picture. In the first place, to 
the eye the pins appeared to be bent, 
but there was no way of verifying 
the actual deviation by measurement. | | 

The eyebars of the web members 
of some trusses did not perform Fic, 3. 
their functions at times, one being 
slack, the other extremely taut. 
This was especially noticeable in 


TEMPORARY STEEL TrusSES INSTALLED UNDER CEILING 


This Is Senate Chamber; House Chamber Is Similar Although 
Room Is Larger 


the last truss near the end walls. It was at those 
trusses that the trussed bar supports had a very short 
bearing, often less than '/, in. and one had even slipped 
sidewise off the eyebar head and was resting on the bar 
itself. Quite likely the bottom chord of the truss, with 
a load resting on one side only, had moved. 

Deflections of the top chords in the plane of the rafters 
were noticeable to the eye, so measurements were taken 
(Fig. 3)—a difficult job on account of the many obstruc- 
tions in the form of pipes and air-conditioning ducts. 
All in all, 12 lines were established and the deviations of 
72 panel points were noted. Of these, only 12 points 
were in their proper position; all others showed serious 
variations from the straight line, especially alarming 
where they occurred at the point of splice. One of these 
joints is 1 in. out of its proper position (Fig. 3), being 
'/, in. out of the way in a length of 158 in. 

Computations for unit loadings showed that the top 
chord supported 47 Ib per sq ft on the plastered section 
and 45 Ib per sq ft on the skylight portion; of these, 30 Ib 
was live loading due to snow and wind. On the bottom 
chord there was 21 lb per sq ft, half of which was attribu- 
table to the cast-iron ceiling. No allowance was made 
for live load on the bottom chord, although plank walks 
through the center give access to the whole area and 
workmen often enter for repairs and adjustments to 
wiring, pipes, and ducts; but it was felt that such load 
could always be kept at a minimum. The main stresses 
in the trusses are shown in Fig. 4. 

When these trusses were designed about 87 years ago, 
the knowledge of proper analysis 
and stress was limited. Great liberty 
was taken with ratios of slender- 
ness. Bending moments on pins 
ar were evidently not taken into account 
re by the designer. 

In the analysis of the design of the 
top chord, the value of allowable stress 
on the wrought-iron sections was as- 


matt sumed to be 80% of that of steel, 


in | based on the widely used formula 

18,000 
The properties of 

+ 18,000 r? 
PLAN View SHowinc Latera. the bulb iron were: area = 9.20 
DEFLECTIONS OF TRUSSES, Upper Cuorps sq in.; J = 61; S (section modu- 
Some Measurements Taken on the lus) = 16; r, = 0.9 in.; and r, = 
Senate Wing 2.6 in. 
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As to the Senate roof truss, it should be noted, Table I 
(a), that in panels 3-4 and 4-5 the //r was 177, and that 
overstress occurred with a high ratio of slenderness. 
As to panel 3-4; this includes the splice, and the sketch 
recording deflections (Fig. 3) distinctly shows the weak- 
ness of this section. Obviously, a ratio of 177 would not 
be used by any modern designer for a main member 
such as a top chord of a truss, regardless. of the stress. 

The bottom chord eyebars showed stresses ranging 
from 5,050 to 7,900 Ib per sq in. and therefore are amply 
safe, while the eyebars acting as tension web members 
develop a stress of 6,750 Ib per sq in. Their strength, 
also, cannot be questioned. As to the cast-iron struts 
used as compression members, the maximum stress 
(with //r = 148) is only 1,250 lb per sq in. and these 
members therefore cannot cause any concern. 

Using the same basis of analysis, the stresses developed 
in the top chord of House trusses are as shown in Table I 
(6). Whereas the //r ratio, with a maximum of 136, is 
only slightly excessive, the overstress is apparent in all 
members. The panel spliced in midlength (member 3-4), 
with an overstress of 30%, showed a maximum displace- 
ment of '/: in. Only five such points were checked on 
account of lack of time and accessibility; the maximum 
movement at any panel point investigated was °/, in. 

Bottom-chord eyebar stresses ranged from 6,900 to 
0,900 Ib per sq in.; eyebars of webbing developed a 
maximum stress of 8,500 Ib per sq in., so are amply safe. 
The cast-iron compression members, with a maximum 
l/r of 90, are stressed only to 1,560 Ib per sq in. 

Investigations of pins of both trusses showed that, 
whereas they were of ample size as to shear and bearing, 
the theoretical bending stresses ran as high as 78,000 
Ib per sq in. Obviously, bending of pins and readjust- 
ment of bearing must have occurred. For the Senate 
truss, 13 pins out of 17, and for the House truss, 13 out 
of 21, were overstressed, the greatest stress occurring in 
the top-chord pins. It is doubtful, moreover, if the 
connections of packing plates to the webs of the bulb 
irons were fully developed. 

In the report to the Joint Congressional Committee it 
was stated that in my opinion the roofs as constructed 
were unsafe, the main defects being the unbraced con- 
dition of the top chord, the excessive ratio of slenderness 
of this chord, and the strain on the pins. It was further 
stated that reinforcing or reconstruction did not seem 
feasible, and it was recommended that present construc- 
tion be replaced with a roof of modern design; also that 
there be no delay in strutting the top chord at panel 
points and all points of splice—this work to be done 
before reconstruction was attempted, so as to prevent 
further movement in the plane of the rafters. 

Both my investigation and Mr. Frankland’s sustained 
the Marshall report of 1938. Taking prompt action, 


5 Top Chord, 7-In. Wrought Iron Deck Beam; 
Cast Iron Posts; A = 9.5 Sq In.; r= 1.6 In; 
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Congress authorized reconstruction. The Architect 4; 
the Capitol at once proceeded to brace the top chor: 
with wood struts, bolted to the steelwork, and also pro. 
vided new supports in place of the trussed bars which 
had shown signs of movement. 

Reconstruction was delayed because the usual summe, 
recess of Congress was abandoned in 1940. Mr Lynn 
therefore proposed that a temporary framework }y 
erected to support the ceiling, thereby reducing th 
load on the truss and making the structure temporarj}y 
safe. These supports were placed in a minimum ,; 
time, the chambers being vacated November 22, 1949 
and reoccupied January 3, 1941. 

In addition the temporary structure will act as , 
falsework for the final permanent framing, and member, 
have been provided to support the temporary roof: 
which will protect the chambers during reconstruction 
This work, described in Engineering News-Record {c, 
January 23, 1941, was designed by Marshall and Gong 
wer, Washington, D.C. 

Plans for reconstruction are now proceeding unde; 
the supervision of the Architect of the Capitol; the eng: 
neering work is being done by Marshall and Gongwer 


Tasie I. Srress ConpiTions in Roor-Truss Mempers 
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PANEL IN 
Pornts KIPs i r i/r Allowable Actual Excess 
(a) For Senate Wing (Fig. 4 a) 
1-2 79 72 0.9 sO 10,600 8,600 
2-3 68 141 0.9 156 “6,120 7,400 1,280 2) 
3-4 57.5 159 0.9 177 5,250 6,250 1,000 19 
4-5 47.5 159 0.9 177 5,250 10,950* 5,700 108 
(b) For House Wing (Fig. 4 b) 
1-2 105 114 0.9 127 7,600 11,500 3,900 5 
2-3 95 122 0.9 136 7,100 10,350 3,250 rv 
3-4 85 122 0.9 136 7,100 9,250 2,150 0 
4-5 74 122 0.9 136 7,100 8,050 950 4 
5-6 65 122 0.9 136 7,100 11,000 3,900 5 


* Direct stress 5,150 Ib; bending 5,800 Ib 
+ Direct stress 7,100 Ib; bending 3,900 Ib. 


with the writer as consultant to the Office of the Arch 
tect. It should be recorded that when I was asked to 
review the calculations of Mr. Marshall I preferred to 
make an independent study so that previous findings 
would not influence my judgment. The results I ob 
tained checked so closely with those of the first investi 
gator that a check of calculations was unnecessary. 
Acknowledgment is hereby made to David Lynn, 
Architect of the Capitol, and H. D. Rouzer, Assistant 
Architect, for the information aiding the investigation 
to Thomas W. Marshall and James M. Gongwer, Mem 
bers Am. Soc. C.E., for their helpful assistance through 
out; to F. H. Frankland, M. Am. Soc. C.E., for the 
many suggestions made during the physical inspection 
and to H. L. Crandall, Assoc. M. Am. Soc. C.E., who 
assisted the writer by checking the calculations. 


All Tension Web Members, 
Two Wrought Iron Bars 2"x 3" 


KE 
101 Kips (8) 90 Kips (9 10 Gi) 55 Kips 
Two Bars 4"x1}" 
- Two Bars 4" Two Bars 4"»1" Two Bars 12" ~ l Two Bars 4"x1" 
- 48' 0" 
(a) (b) 
Fic. 4. Harr Evevations or Roor TRUSSES, WITH STRESSES 
(a) Senate Wing, (6) House Wing 
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Civil Engineering and the Wage and Hour Law 


By Puiie B. FLEMING 
Baicapier Genera, U.S. Army; Apministrator, Wace anv Hour Drvision, U.S. Department or Lasor, Wasninoton, D.C. 


N general, civil engineers do not consider them- 

yelves as coming within the purview of the Wage 
and Hour Law. As regards most of the work this is 
probably correct. However, many engineers, as Gen- 
eral Fleming here explains, are engaged in work 
that brings them under this law. And draftsmen 
and office staffs of engineering firms are usually 


whose conversation I find greatest pleasure, 

being a true professional in this respect at least. 
But engineers have been rare among my callers at the 
ofice in the U.S. Department of Labor, which I have 
«cupied since the President detailed me as Administrator 
{ the Wage and Hour Division. 

Civil engineering is not greatly affected by this Wage 
and Hour Law. The law requires payment of at least 
40 cents an hour and time-and-a-half the regular rate 
after 40 hours a week, for employees engaged in inter- 
state commerce or in the production of goods for inter- 
state commerce. 

The civil engineer is usually eagaged in construction. 
lhe Wage and Hour Division takes the position that 
employees engaged in the original construction of build- 
ings are not engaged in commerce or in the production 
of goods for commerce, and therefore do not fall within 
the coverage of the act. 

However, the law applies to the employees of many 
engineering firms; and there are civil engineers whose 
work brings them under its provisions. Many of these 
engineers are exempt as professional—some under the 
riginal definition of professional, promulgated before 
the act went into effect on October 24, 1938; and many 
more under my redefinition of the term which went into 
effect on October 24, 1940. 

In the summer of 1940, we held extensive hearings and 
invited suggestions on defining this exemption. Tele- 
phone companies and some oil companies who employ 
engineers sent representatives. They described the 
work of their engineers and discussed their status under 
our definition of “‘professional.’’ None of the employing 
engineers sent representatives, which would indicate 
to me that they did not then, and some of them may not 
vet, understand that many of their employees are 
covered. That is why I welcome the invitation of the 
American Society of Civil Engineers to discuss, in its 
publication, the effect of this law on the profession. 

Many employing engineering firms operate on an 
interstate basis. We believe that the clerical help of 
such firms will be held by the courts to be subject to 
the act. I would suggest that engineering firms resolve 
their doubts by complying with the 40-hour week in 
the administration of their home offices. That is, they 
should keep accurate records of the hours worked by 
all employees and they should pay time-and-a-half the 
regular rate to non-exempt employees when unusual 
situations cause them to be worked beyond the conven- 
tional office work week, which today is 40 hours. 

In the statute, as passed by Congress, the phrase 

engaged .. . in the production of goods,” is considerably 
broadened by the definition of “goods.”’ This defini- 
tion reads, “ ‘Goods’ means goods (including ships and 
marine equipment), wares, products, commodities, 
merchandise, or articles or subjects of commerce of any 


Fy, wis com civil and military, are the men in 


covered by the law, he says. This summary of the 
engineer's relation to important government regula- 
tions, including the definition of what the Wag 
and Hour Division considers the “professional” engi- 
neering employee to be, is therefore of immediate 
importance—especially because it comes direct from 


the Administrator, himsel/ a military engineer. 


character, or any part or ingredient thereof....° To 
quote the Division's Interpretative Bulletin No. 5, issued 
in December, 1938, “It seems clear that the term ‘goods’ 
includes publications, pamphlets, or any other written 
material.’’ It also seems clear that such a broad defini- 
tion of ‘‘goods”’ includes blueprints prepared in the home 
office for use in other states. Draftsmen engaged in 
making drawings for these blueprints are covered. 

The engineer in the field engaged on construction work 
is covered if he is engaged in the maintenance, repair, 
or reconstruction of an essential instrumentality of inter- 
state commerce or of buildings or machinery used to 
produce goods for interstate commerce. Thus, some 
construction work is held to be in interstate commerce. 
An irregular boundary wall formed by court decisions 
leaves the engineer, schooled in direction and simpli- 
fication, a bit impatient with the construction of his 
legal brethren. The U.S. Supreme Court has held in a 
railroad case, for example, that employees engaged in 
the drilling of a tunnel are not in interstate commerce 
because no trains have yet run through that tunnel. 
But the repairing of that tunnel, after it has become a 
link in the interstate roadway of the railroad, is work in 
interstate commerce. 

Engineers are frequently employed in the maintenance, 
repair, or reconstruction of essential instrumentalities 
of interstate commerce. If their employment is covered 
and they are not exempt as “‘professional,’’ they must 
be paid time-and-a-half their regular rate after 40 hours. 
Other engineers are employed in the production of goods 
for interstate commerce, such as engineers employed 
by oil producers and mining companies. Others are 
engaged in interstate commerce, such as engineers 
employed by transportation and communication com- 
panies. These also must be paid time-and-a-half unless 
exempt as “professional.” 

There are other labor laws with which the engineering 
profession is generally familiar. These are the “‘eight- 
hour taw”’ and the so-called “‘Davis-Bacon”’ law. These 
laws are not administered by me, but a brief explanation 
of them might be proper. The “eight-hour law’’ pro- 
vides that “laborers and mechanics”’ on “public works’’ of 
the United States shall not work in excess of eight hours 
a day unless they are paid time-and-a-half their basic 
rate of pay for the excess hours. Civil engineers are 
not “laborers and mechanics’ but engineering firms 
often have such employees. The ‘“‘Davis-Bacon’’ Act 
is also applicable to “laborers and mechanics’ and pro- 
vides that construction contractors doing work for the 
United States shall pay their laborers and mechanics not 
less than the rate of wages as determined by the Secretary 
of Labor to be the prevailing wages in the particular 
community where the work is being performed. 

The Walsh-Healey Public Contracts Act prescribes 
labor standards in the execution of any contract made 
by the United States ‘for the manufacture or furnishing 
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of materials, supplies, articles, or equipment in any 
amount exceeding $10,000." All employees (except 
office, supervisory, custodial, and maintenance em- 
ployees) who, after the date of the award, are engaged 
in any operation preparatory or necessary to, or in the 
performance of, the Government contract are subject 
to the Act. This paragraph in the revised Walsh-Healey 
rulings and interpretations issued by the Secretary of 
Labor brings some engineers within its coverage: 

‘The following employees have been construed to be 
employees engaged in or connected with the Government 
contract: 

“Draftsmen engaged in the preparation of drawings 
required to be supplied to the Government, or prepared 
subsequent to the date of award for use by the manu- 
facturer in producing the materials, supplies, articles, or 
equipment to be supplied to the Government. This 
rule does not apply to draftsmen engaged in a super- 
visory capacity.” 

This law differs from the Wage and Hour Law in the 
matter of overtime by requiring that time and one-half 
be paid for each hour over eight a day. Overtime does 
not start under the Wage and Hour Law until 40 hours 
have been worked in one week. 

Defining the ‘‘professional’’ employee exempt from 
the Wage and Hour Law was not easy. The definition 
was designed to include some journalists, actors, photog- 
raphers, as well as those professions held by the courts 
to be “‘learned’’ professions, i.e., law and medicine. 

On my first assignment as an engineer I was sent to 
the waterfront to report to the head engineer. I came 
upon a workman leaning against the top of a piling. 

‘Where's the engineer?’ I asked him. 

“Do you mean an ordinary engineer or one of these 
here microscope guys?”’ he asked me. 

Evidently ‘‘one of these here microscope guys’ was 
his definition of a professional engineer. Here is the 
definition we arrived at after considerable study: 

“The term ‘employee employed in a bona fide . . . pro- 
fessional . . . capacity’ in section 13(a@)(1) of the act 
shall mean any employee who is 

“(A) engaged in work 

(1) predominantly intellectual and varied in 
character as opposed to routine mental, manual, 
mechanical, or physical work, and 

(2) requiring the consistent exercise of dis- 
cretion and judgment in its performance, and 
(3) of such a character that the output pro- 
duced or the result accomplished cannot be 
standardized in relation to a given period of 
time, and 

(4) whose hours of work of the same nature 
as that performed by non-exempt employees 
do not exceed 20 per cent of the hours worked 
in the work week by the non-exempt employees; 
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provided that where such non-professiona! wor, 

is an essential part of and necessarily incider 

to work of a professional nature, such essentig) 

and incidental work shall not be counted 

non-exempt work; and 

(5) (a) requiring knowledge of an advanced 
type in a field of science or learning oygs 
tomarily acquired by a prolonged course oj 
specialized intellectual instruction ang 
study, as distinguished from a_ genera) 
academic education and from an appren 
ticeship, and from training in the per 
formance of routine mental, manual, o, 
physical processes; or 
(6) predominantly original and creatiy, 
in character in a recognized field of artist; 
endeavor as opposed to work which can }y 
produced by a person endowed with genera! 
manual or intellectual ability and training 
and the result of which depends primar) 
on the invention, imagination, or talent o/ 
the employee, and 

compensated for his services on a salary or fe 


basis at a rate of not less than $200 per month (excly 

sive of board, lodging, or other facilities); provided 

that this subsection (B) shall not apply in the cas 

of an employee who is the holder of a valid license o 

certificate permitting the practice of law or medicin 

or any of their branches and who is actually engage: 
in the practice thereof.”’ 

It will be seen that the salary requirement of $200 a 
month is but one of several tests to be applied to th 
employee designated on the payroll records as a “pro 
fessional’ engineer. 

I think the application of this definition to engineers 
is fairly simple. Any engineer who is worth his salt 
should be able to determine whether the work of his 
employee is ‘predominantly intellectual and varied in 
character as opposed to routine mental, manual, me- 
chanical, or physical work.’ 

The reception of this definition in the profession as a 
whole was favorable. Several engineering societies 
have endorsed the definition. Some writers in th 
engineering journals have viewed as ‘calamitous’ this 
designation by the Administrator of the Wage and How 
Division of young engineers getting less than $200 : 
month as non-‘‘professional.”’ 

My idea is that the only effect the Administrator 
the Wage and Hour Division can have on young engineer 
by terming them ‘‘professional’’ or non-“‘professional 
will be found in their pay envelopes. If they are pro- 
fessional in the true sense of the word, they will soon be 
qualifying under the definition. If they are not, they 
will either be doing routine work on the drawing boards, 
or more likely, will be selling insurance and real estate 


renortc. 


Civit ENGINEERING for June 1941 Vou. 1, Nos 


A comprehensive plan of development of +. 


: 
~ 
e 
| 
| ct 
ti 
; 
re 
te 
th 
st 
ct 
th 
vi 
of 
| fr 
in 
pe 
| gC 
ce 
na 
| 
| 
| no 
ob 
lat 
: he 
agi 


a! Work 
ncident 
ssentia > 
as 
vanced 
ng Cus 
of 
and 
genera) 
appren 
ne per 
ual, or 
Teative 
artistic 
can be FerRN Rince UNDER CONSTRUCTION IN JANUARY 1941 
genera! 
raining 
ima Oregon’s Willamette Valley Project 
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OONER or later the effects of Y rsa bank-full stage isanannual oc- Situated in northwestern Oregon 
$200 a Se Army Engineers’ recently currence on the Willamette River. (Fig. 1), it comprises 11,200 sq miles 
to the inaugurated multi-purposeproj- Floods are nearly as frequent. Proposed of drainage area and is nearly the 
a “pro ect for the Willamette River valley dams are intended to check these floods size of the State of Maryland. Its 

will be felt throughout Oregon and, with storage regulation and, ultimately, shape is generally rectangular —150 
wineers in a larger sense, throughout the 0 provide power for industry and water miles long and 75 miles wide. On 
his salt United States. The project, adopted for irrigation during the two or threearid its outer fringe the highest moun- 
- of his by Congress on June 28, 1938, was summer months. Colonel Moore points tains in Oregon are found. These 
ried in conceived as a flood control, naviga- out that if defense industrial needs re- encompassing heights on the west, 
al, me- tion, power, and irrigation scheme, quire, the ultimate power contribution south, and east reach elevations of 

but its military significance and full from the basin may be as much as_ 3,000, 5,000, and 11,000 ft above 
on asa economic importance are at present 413,000 kw. This paper originatedina sea level. 
ocieties receiving more and more public at- talk given by the author before the Few regions of similar size can 
in the tention. Tacoma Section of the Society. boast of such diversity of agricul- 
s”” this To a great extent the history of ture, such varied topography, and 
d Hour the Willamette Valley is the history of Oregon. Early such majestic scenery. Douglas firs (nourished by an 
$200 2 settlers arriving after the Lewis and Clark Expedition of annual rainfall of as much as 100 in.) cover the slopes of 

\S06 were hunters and trappers uninterested in agri- the mountains. In contrast, the 3,500 sq miles of rela- 
ator 0! culture. Later, former French Canadian employees of _ tively flat valley floor is dotted by small farms. The mild 
gineer: the Hudson's Bay Company established farms in the climate, long growing season, and 40 in. of rainfall per 
sional vicinity of Champoeg about 27 miles upstream and south year make agriculture a major industry. Some of the 
re pro- of Portland. Within ten years the stream of immigrants _ finest fruits in the world—apples, pears, peaches, cherries, 
soon be from the Middle West and the East commenced to flow and berries, to mention but a few of the products—are 
t, they into this garden spot of the western coast land. These 
boards people were not adventurers lured by the thought of 
tate gold and quick riches—they were patriotic farmers con- 

cerned with establishing home sites, developing the 

natural resources, and saving the Oregon country for the 

United States. As an indication of the character of the 

pioneers in Oregon, it is of passing interest that in 1849 

Abraham Lincoln was asked to become territorial gover- 

nor. His refusal, reputedly because of Mrs. Lincoln's 

objections to backwoods hardships, made him available 

later lor the presidency of the United States. By the time 

He assumed office as President, Oregon was no longer 

backwoods but had increased her population to 52,000 

persons, most of whom lived in the Willamette Valley. 

Development of the valley was retarded by the havoc 

. the great flood of 1861. However, in spite of this set- 

a and the recurrence of later floods of lesser magni- 

ude, the Willamette Basin has become one of the rich 

agricultural and industrial areas of the United States. Corrace Grove SPILLWayY AS THE ArTIst Sees It 
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grown in the Willamette Valley. The raising of live- 
stock, principally hogs, dairy cattle, and turkeys, also 
flourishes in the valley. Gently rolling alluvial land, 
extending from above Eugene to the vicinity of Oregon 
City, lies at elevations below 600 ft. 

If the mean annual precipitation were fairly evenly 
distributed throughout the year, it would be sufficient to 
sustain all forms of agriculture. However, it is not so 
distributed—the rainfall during the summer months is 
very light, and droughts of from 30 to 60 days are not 
unusual during this period. These dry periods are 
often destructive to crops. Simultaneously, very low 
stages occur along the navigable portions of the Willa- 
mette River and prevent year-round navigation on much 
of the channel. In September of 1940 a 3'/2-ft depth of 
channel was obtained at Salem only by strenuous dredg- 
ing and by restricting the width of the channel. In con- 
trast to this summer scarcity is the heavy winter precipi- 
tation with its constant threat of destructive high water 


FREQUENT FLOOD DAMAGE IN THE VALLEY 

During the fall, winter, and spring of practically every 
year the discharge of the Willamette River and its tribu- 
taries reaches its bank-full capacity. Sometimes it 
spreads over the valley floor with a resultant disruption of 
communication, blocking of important strategic high 
ways, stoppage of the production of goods necessary for 
national defense, and damage and danger to the lives of 
the residents. 

A flood nearly equal to the record flood of 1861 oc 
curred in 1890. A recurrence of the 1861 stage would 
now inundate to a greater or less degree 7,000 farm units, 
including 3,000 farm, village, and suburban homes and 
stores. In addition, it would partially inundate some 1S 
cities and towns. The communities of Cottage Grove, 
Junction City, Harrisburg, and West Salem, which pro- 
duce plywood, finished lumber, and other manufactured 
articles, would be almost entirely submerged by from 
S to 13 ft of water, should the 1861 flood stage again be 
reached. 

The first improvement of the Willamette River by the 
Army Engineers was concerned with navigation. This 
work, begun in 1871, consisted of the removal of snags, 
boulders, and over-hanging trees, the construction of 
training walls, and the scraping of shoaling gravel bars to 
afford continuous passage for light-draft vessels between 
Portland and Eugene. A canal and locks around 
Willamette Falls, 13: miles south of Portland, were com- 
pleted by private interests in 1875. 

During the period 1871 to 1937 the Willamette River 
and its basin were the subject of many investigations and 
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reports. A comprehensive plan of development of th, 
stream and its tributaries is presented in the popularly 
designated ‘308 Report’’ on the Willamette Rive, 
Studies were made of possible development of the Water 
resources of the basin, with particular reference to the 
benefits that might accrue from the construction 9 
hydroelectric power plants. It was not until the enuncia 
tion of federal policy in the Flood Control Act approve, 
June 22, 1936, that the Corps of Engineers was authorized 
to study designated rivers with a view to construction oj 
flood control works. 

As a consequence of this act, a report on the Willamett, 
River and its tributaries was submitted to the Chief o/ 
Engineers on April 17, 1937. The report recommende; 
modification of the existing project for the Willamety 
River to provide for: (1) reconstruction of the lock: 
passing navigation around Willamette Falls at Oregoy 
City; (2) construction of seven reservoirs for regulation 
of stream flow in the interest of flood control, navigation 
power developmeut, irrigation, and stream purification 
and (3) improvement of the navigable channel of the 
Willamette River between Oregon C ity and Albany 

These improvements and an expenditure of $11,300,000) 
were authorized by Congress, in June 1938, but appro 
priations made as of June 30, 1940, totaled only 
$7,454,000. The authorization is sufficient to complet 
the construction of three dams—Fern Ridge Dam on the 
Long Tom River, Cottage Grove Dam on the Coast 
Fork of the Willa- 


mette River, and WASHINGTON 
Dorena Dam on ; 
the Row River. 

Actual reconstruc- 

tion of the Willa- 

mette Falls locks 

and construction 

of the Detroit, 

Quartz Creek, | 

Lookout Point, < 

and Sweet Home 
dams is contin- | 
gent upon authori- 
zation and ap- ~ SWEET HOME 
propriation of f Se | 
funds by Con- FERN RIDGE 
gress. However, DORIENA RESERVOIR} | 
tion investiga - RESERVOIR 
tions and design 25 50 SRESERVOR | 
studies are in | 
progress. The 
initial plan forde- Fic.1. Tae Witcamerre River 


velopment pro- 
vides for increasing the height of dams at Lookout Poi! 
Quartz Creek, and Detroit to provide heads and add 
tional storage for further power development. At pres 
ent it does not include the construction of hydroelect™ 
plants. The cost of the entire project as estimated 
January 1, 1941, including flowage, design, structures 
navigation improvement, and fish facilities, is $68,616..." 
The design of the several dams, locks, and incident 
works follows conventional procedure. For structure 
steel 18,000 Ib per sq in. was allowed in tension, a 
compression and shear values were used in accordase 
with the 1934 revision of the American Institute of >t 
Construction specifications and the Navy Departme® 
standards for structural steel design. Flat steel plates 
subject to bending were designed on the basis of Bach 
recommended values of moment coefficients. Cu" 
flexural members were analyzed as straight beams * 
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correction factor applied to obtain the 
. fiber stress. These correction 


factors were based upon the work of 

oonced \Lechanics of Materials by Seely. 


Timoshenko’s Strength of Materials 
was also found a fruitful source of 
information on indeterminate stresses 
involving the theory of elasticity. 
Reinforced concrete design generally 
follows the provisions of the 1940 Joint 
Committee code with unit design 
stresses limited to 18,000 Ib per sq in. 
for steel and 1,000 Ib per sq in. for 
concrete. In the analysis of rigid 
frames the moment distribution 
method was applied. For high coun- 
terfort retaining walls, the concept of 
dual systems of beams in the face slab, 
deflecting according to their elastic 
curves, gave the proportion of the load 
carried by cantilever and horizontally 
continuous beams. Designs for locks 
and dams are being prepared under 
the engineering supervision of A. E. 
Niederhoff, Assoc. M. Am. Soc. C.E., 
and Roy R. Clark, M. Am. Soc. C.E. 
For earth dams, recourse was had to the work of 
several investigators in soils mechanics supplemented by 
some additional experimentation. Samples of local ma- 
terials were tested to determine their physical and chemi- 
cal properties as well as their probable behavior in an 
embankment. A soils testing laboratory has been es- 
tablished, and its findings have aided materially in the 
orderly and economical conduct of construction work. 
Each of the component parts of the entire project 
calls for the solution of specific problems. The recon- 
struction of the Willamette Falls locks, for instance, is 
complicated by their location in a congested, highly 
industrialized area. Rerouting of navigation during 
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Fic. 2. Proposep RECONSTRUCTION OF WILLAMETTE FALLS Lock 


construction will be a major consideration to be settled 
with conflicting interests. In the matter of design, the 
hydraulic problem involved in quietly filling a lock under 
a high head when the initial depth of water over the lock 
floor is only 9'/, ft has been solved in a unique manner. 
Hydraulic model experiments have indicated the de- 
Sirable features of the structure shown in plan and ele- 
vation in Fig. 2. The estimated total cost of this im- 
provement is $4,247,000. 

Fern Ridge Dam is now nearing completion on the 
Long Tom River, a tributary of the Willamette. The 
concrete overflow structure is a gravity type founded on 
surmounted by counterweighted, self-regula- 
heict “unter gates. Earth dikes, attaining a maximum 
“ight of +4 ft, flank both sides of the spillway. Costs, 
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Frosty EASTERN RIM OF WILLAMETTE BASIN 


Curiously Uniform Alinement of the Three Sisters (Nearest Group of Peaks) with Mts 
Washington, Jefferson, Hood, and Adams (Just Visible on the Horizon) 


as Seen from an Altitude of 17,000 Ft 


including right-of-way, damage, design, and construc- 
tion, total an estimated $2,698,570. 

Cottage Grove Dam, on the Coast Fork, is also under 
construction, a concrete-gravity overflow type 90 ft 
high. The foundation is a shale, portions of which 
disintegrate when exposed to alternate wetting and dry 
ing. Field tests established a sliding coefficient of 0.8 
and a shear value of the rock of 10.8 tons per sq ft. This 
item of the plan is estimated to cost $2,441,160. 

Plans for the Dorena Dam contemplate an earth dike 
nearly one mile long with a maximum height of 145 ft. 
The spillway is essentially a paved concrete chute over 
the right abutment. Outlet works will consist of a lined 
tunnel through the right abutment under the spillway 
section, emerging on the same apron used for overflow 
purposes. One cylinder gate having a diameter about 
one-half that used at Boulder Dam will control the flow 
through the outlet tunnel. Design problems are limited 
to obtaining an efficient, adequate structure from the 
hydraulic standpoint. The estimated cost is $4,257,000. 
Figure 3 shows the proposed dam in plan and section. 

Dams proposed at Lookout Point, Quartz Creek, 
Sweet Home, and Detroit would be situated on tribu- 
taries of the main river. These include the highest dams 
in the project, one of which will ultimately reach 360 ft. 
Provisions for the future development of hydroelectric 
power have been included. 

The adopted project for the Willamette River Basin 
includes $1,100,000 for improvement of the navigable 
channel between Oregon City and Albany. The im- 
provement, together with the increased low-water flow 
made possible by releases from the storage reservoirs, 
will provide a channel 150 ft wide and 6 ft deep between 
Oregon City and Salem, and 150 ft wide and 5 ft deep 
between Salem and Albany. The improvement will 
involve removal of rocks, boulders, and gravel bars in this 
stretch of the river. Increased movement of logs and the 
shipment of bulk commodities to new industrial centers 
along the improved river will result as soon as the bottle- 
neck at the old Willamette Falls locks is removed. 

The solution of the migratory fish problems in the 
Willamette Valley was worked out in conjunction with 
the U.S. Bureau of Fisheries. Provisions for the passage 
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or artificial propagation of migratory fish will be neces- 
sary at some of the proposed dams. Extensive and en- 
larged modern hatcheries are planned on some of the 
tributaries to replace or supplement the existing hatch- 
eries. The regulation of flow from the reservoirs on the 
Coast Fork, and on the Row and Long Tom rivers will 
reduce peak flows and increase low-water discharges, 


Mr. JEFFERSON FROM THE SOUTHWEST 
Slopes in Foreground Are in the Willamette Basin 


thereby improving conditions for both resident and 
migratory fish life on the main stream. Studies of fish 
problems are being continued, and should result in im- 
proved conditions throughout the valley. Preliminary 
estimates indicate an expenditure of about $1,000, 000 
on this phase of the program. 

As previously indicated, no immediate facilities for the 
generation of electric power are contemplated under the 
plan for the initial development, but basic features will 
be incorporated in three of the dams to provide for the 
future installation of generating equipment when the 
production of electric power becomes justified. In addi- 
tion to the construction of the power plants, the three 
dams in question would be raised to provide additional 
storage. When this is done, more complete regulation of 
stream flow will be possible, and power plants may then 
be economically installed at other sites. 

An installed capacity for the ultimate development 
will approximate 413,000 kw. This will mean nearly two 
billion kilowatt hours of electric power annually, which 
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is approximately equivalent to the output at Bonneyi, 
Dam. The military value of cheap power in the produc 
tion of aluminum for airplane parts has already beer 
demonstrated in the Pacific Northwest. It is inte resting 
that the natural runoff conditions and the effects of th. 
proposed Willamette Basin reservoirs would probably 
cause the peak capacities of any power plants co, 
structed to be available at seasons of the year when the 
power output of the Bonneville plant is reduced by 
water shortage or by flood conditions. Cony ersely, 
Bonneville’s peak capacity would be available at seasons 
of the year when the output of the Willamette Bair 
plants is reduced. 


ULTIMATE IRRIGATION BENEFIT PLANNED 


Much of the reservoir storage will provide an ultimate 
irrigation benefit. The plan so far authorized by Con. 
gress does not include construction of canals, laterals 
or other features incidental to irrigation. Relative to 
this part of the program, the Engineer Department wil! 
cooperate with the Bureau of Reclamation and with 
irrigation districts as they May become interested. | 
is expected that the adoption of proper operating 
schedules would permit the ultimate irrigation of about 
355,000 acres of Willamette Valley lands, all withow 
detrimental effect on the navigation, flood control, or 
power features of the project. 

According to Dr. W. L. Powers, specialist in soils for 
Oregon State College, successful irrigation of land in the 
Willamette Valley has increased from 3,000 acres in 1930 
to 45,000 acres in 1940. Many new crops have been 
cultivated, among them ladino, a species of giant white 
clover used as pasturage and as feed. Green beans and 
other vegetable crops have been successfully grown by 
means of aerial irrigation. Several large canneries will 
accept no other vegetables than those grown on irrigated 
land because of their superior texture and taste. Di 
versity of crops through late spring and summer irriga- 
tion has resulted in the opening up of new fields of pro 
duction each year. Complete use of the stored water 
may well result in an increase of from 30 to 110 % 
or an average increase of about 52%, in production of the 
principal crops now raised in the valley. Farm produc 
tion, thus stepped up, will release man-power for other 
vital national defense projects. After the present emer 
gency is over, the Willamette Valley will play its part in 
feeding the starving people in foreign countries. 


33 


2' Dumped Riprap 
TION 
camo Fic. 3. Da 
3 ° 
Minimum Pool 770.5 & Random Pervious Random Pervious 5 on Row 
- Graded Coarse to Fine Fine to Coarse — 752.0 PLANNED FOR 
OMS Original Ground Line Rock Fill Toe RIVER 


impervious Foundation — 


= 
ais 
\ 
ti 
P 
p 
tl 
al 
th 
it 
m 
G 
st 
Bs 
an 
th 
or 
H 
ha 
= riv 
tri 
ect 
om 
Cal 
are 
tiv 
wh 
Lit 
Cresy Facing One Relocate thr 
| 
2 Oum \ % 
| = 200' Bel Outlet \ 
tent 3' Sand and Gravel Filter Excavated to Pervious 
| Foundation Gravets 
| 


TILIZING water storage for the 
evil \Multiple-Purpose Reservoir joint interests of flood conirel ond 
= ° power, formerly considered inconsistent 

a and antagonistic, has proved feasible for 
Ope ration single alae. as gored by Mr. 

ably Part I. In Combination Systems with Several Units ho 
Con lains in this paper how the many ob- 
en the By W. Bowben, M. As. Soc. C.E. of pol con 
ed by PrincipAL HypRAULIC ENGINEER, AND Heap, River Controt Secrion, also be attained in a large river system 
ersely Tennessee VALLey Autuority, KNoxvitte, TENN. with a number of reservoirs. Operations 
— in the interest of navigation and power 

asin INCE projects of the Tennessee Valley Authority Tennessee Ba- 48 parallel. More difficult is the flood 
(TVA) form a system of reservoirs within a single sin, it has not control, for which two general schemes 
river basin, they are interrelated and must be oper- beenpossibleto 47€ descr tbed. The results, aided by 
‘imate ated as a unit. This paper will discuss the problems turn elsewhere special pave eae ae oo most 
Con- involved. A previous article in the May issue dealt for guidance; gratis ying more 
terals, with single reservoir projects independently operated neither hasany {4% doubled, fo the enefit of navigation 
ive to for multiple-purpose use. generally ac- and power, and flood crests have been 
nt will The Authority's water-control program is directed cepted theory reduced by as much as 5 ft or more. 
| with toward the “impounding and release of water...to of operating 
d. It assure the maximum use of facilities and resources such a system been available. Experience there is rela- 
rating available for flood control, navigation, and other pur- __ tively brief, since only two reservoirs have been in opera- 
about poses consistent with the requirements of the Tennessee _ tion for as long as five years and since data for only one 
ithout Valley Authority Act...”; and toward defining from year have been obtained for all eight reservoirs acting to- 
rol, or time to time “the extent to which water may be im- gether. While the results thus far attained have been 
pounded and the stream flow limits within which im- _ gratifying, perhaps even exceeding expectations, there is 
vils for pounded water may be used for the generation of electric much yet to be learned. Those closest to daily opera- 
in the energy.” Other purposes include sanitation; recreation; tions realize, possibly more than others, that all the an- 
n 1930 the control of malaria; aiding construction work in, along, swers to problems which arise are not readily apparent. 
> been and over the river; and aiding aquatic and other wild life. They expect to learn much through experience, and it 
white When the Authority was created in 1933 it took over may be that the Tennessee Valley will be the testing 
ns and the Wilson Dam project (Fig. 1). By December 1939 ground for developing far-reaching principles for operat- 
wn by it had completed and placed in operation three other ing such systems. 
es will mainstream projects (Pickwick Landing, Wheeler, and In Fig. 2 is shown the “rule curve’’ which serves as 
igated Guntersville, listed in order upstream) and one tributary a guide for the operation of Norris Reservoir. The 
. Di storage project (Norris). It had also acquired Hales method is being constantly studied and the curve 
irriga Bar on the mainstream, and Blue Ridge, Ocoee No. 1, modified to meet changing needs, such as those of the 
of pro and Ocoee No. 2 on the tributary Ocoee River, the last growing integrated reservoir system. Normally, filling 
water three being power projects. An additional mainstream proceeds during the winter and spring flood season to 
110 % project (Chickamauga) and a tributary storage project about El. 1005 on April 15, after which filling to spill- 
of the Hiwassee) were completed early in 1940, but as yet way crest, El. 1020, is effected, if and as soon as, stream 
roduc- have only a very short operating record. Thusreservoir flow permits. Between the spillway crest and the top 
other operation has grown from the one (practically run-of- of the crest gates, El. 1034, there is an additional con- 
emer river) mainstream project to six mainstream and two trolled storage capacity of 520,000 acre-ft for flood con- 
part in tnbutary projects, with three other mainstream proj- trol, if and when needed; and above the top of the gates 


ects (Kentucky, Watts Bar, and Fort Loudoun) and 
one tributary project (Cherokee) being built (Fig. 1). 
The tributary projects have relatively large storage 
capacities designed to control runoff from their drainage 
areas. But on the main stream the dams are compara- 
tively low and the available storage is small. If and 
when other tributaries, such as the French Broad and 
Little Tennessee rivers, are controlled by suitable proj- 
ects, and the total mainstream storage is increased 
through completion of additional projects, particularly 
the large-capacity Kentucky Project, the mainstream 


more than half a million acre-feet of partially controlled 
storage is available in case of a great flood. 

In Fig. 2 may be noted the effect of operations in 
January and February 1937—-when the reservoir tem- 
porarily was filled nearly to the top of the gates—-in 
withholding flows from Tennessee and Mississippi River 
peaks during the flood of unprecedented height on the 
lower Ohio and Mississippi rivers. The effect of a 
similar operation in February 1939 is also shown. A 
reverse condition obtained in the early part of 1940, 
when the reservoir 


GUNTERSVILLE DAM, MAINSTREAM MULTIPLE- 


surface was well 
below the rule 
curve, owing to 


storage will become increasingly effective in river control. 
_In view of the lack of data on the operation of a system 
ot multiple-purpose reservoirs, such as that in the 


PuRPOSE Proyect COMPLETED EARLY IN 1939 
Lock, SPILLWAy, Power Housk, AND SWITCH 
YARD, SHOWN IN ORDER FROM LEFT 
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drought. 

Usually drawdown of the reservoir 
for mainstream water supply begins in 
the late summer and extends to around 
the end of the year, when some 
2,000,000 acre-ft of storage space again 
has been provided for subsequent flood 
regulation. This very large storage 
capacity, equivalent to about 12'/, in. 
of runoff over the contributing drain- 
age area, without taking into account 
the partially controlled flood-storage 
capacity above the top of the gates, 
provides quite effective flood control. 
Since the average annual runoff above 
the dam is only about 21'/, in., the 
capacity considerably exceeds the cri- 
terion recommended by E. H. Sargent, 


M. Am. Soc. C.E.—namely, that a 5, 
multiple-purpose reservoir should have =e 
available storage equivalent to at least | 34 = 
50% of the mean annual runoff at 3 2+ 4 
Che filling of this reservoir during the TVA Dams Under 
flood season is obviously beneficial to Conthutten 
flood control, and likewise to naviga- o 100 200 300 400 500 600 700 $00 
tion and power development, for which 
the stored water is to be used later. Fic. |. Tur Tennessee VALLEY AND Its Reservorr DevELOPMENT 


The need for the actual release of the 

stored water for navigation to augment low flows in the 
late summer and fall is largely parallel to that for power, 
so that the storage space made available in the reservoir, 
in the process of meeting these two needs, is in turn 
subsequently used for flood control. 

All the completed mainstream projects of the TVA 
are much alike and are operated in similar manner. 
They were designed, constructed, and are being operated, 
to serve the same multiple purposes as the Norris 
tributary project, but their location on a navigable 
stream necessarily had considerable influence in deter- 
mining such features as dam sites, height of dams, lifts, 
pool elevations, and fluctuations. In each case the flood 
storage is superimposed on the navigation pool, which is 
fixed at an elevation needed to furnish suitable depths 
in the pools, over the upper miter sill at the entrance 
to the downstream lock and over the lower miter sill at 
the upstream lock. The navigation pools become the 
minimum reservoir levels and may not be encroached 
upon for other purposes. They fix minimum headwater 
and tailwater elevations for the turbines at each project. 

These mainstream multiple-purpose projects have per- 
missible pool fluctuations varying from about 3 ft at 
Wilson to about 10 ft at Pickwick. They provide a 
total controlled flood storage of only a little more than 
one million acre-feet, equivalent to a runoff of less than 
one inch, and of course sufficient to effect only small 
reductions in large flood flows. However, the completion 
of the Kentucky Project on the mainstream near its 
mouth (Fig. 1), and within one day’s water travel from 
the Mississippi River, will increase greatly the effective- 
ness of the entire system. This project has a controlled 
flood storage capacity of more than 4,000,000 acre-ft. 
The operating diagram for the Wheeler Project, Fig. 3, 
is more or less typical for the existing mainstream proj- 
ects. After about January | each year the water sur- 
face of that reservoir is maintained at about El. 550 
until the end of the flood period, around April 1, except 
when the reservoir is being used in regulating floods. 


In such cases—and there may be several during th 
flood period—the storage space between El. 550 and E£) 
556.3, or as much thereof as may be needed, is used 
When flood flows are imminent, the reservoir may } 
lowered in advance (but not below El. 548) and then 
refilled, or partly so, in reducing the flood peak. As 
soon as the flood has passed, the reservoir is lowere 
again to the range 550 to 552 in readiness for regulating 
subsequent floods. Late in March or early in April 
depending on weather and stream-flow conditions, th 
reservoir is filled to the top of the gates, El. 556.3, the: 
lowered in a few days to El. 556. This helps to strand 
floatage, prevents the growth of vegetation along the 
banks in the interest of malaria control, and provides 
storage for use through the turbines and for navigation 

Between May 15 and October 1, weekly fluctuation: 
in the pool are made one foot deep or deeper if strean 
flow is adequate, and after July | a gradual drawdown 
is made to about El. 553, all for malaria control. |! 
stream flow remains low, as in 1939, the reservoir may !x 
drawn down to minimum El. 550 to supply water for 
maintaining navigable depths and for turbine use. |! 
flows increase sufficiently in the fall, it may be refilled t 
El. 555 or 556 to provide additional head and water lor 
use if needed. Late in December it is again lowered t 
the winter level to be ready for flood-control operations. 

Even for a single multiple-purpose reservoir, success! 
operation is not a simple task. Obviously it is of prime 
importance always to know what the inflow is and wha! 
is to be expected in the immediate future. Althoug! 
great improvement has been made in recent years 
estimating runoff from rainfall, inaccuracies still occu’ 
Even when the water reaches a stream, uncertaimtes 
are present due to errors in station ratings. The « 
pected inflow is dependent on weather conditions 
whether it will rain, and if so, when, where, and how 
much. These predictions are difficult, but the Author't) 
is attempting to solve the problem through cooperatie" 
with the U.S. Weather Bureau. 
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At the beginning of the 1939-1940 flood season, the 
Weather Bureau, using specially trained personnel, 
initiated at Knoxville a new experimental forecasting 
service covering the Tennessee Basin for the benefit 
of the Authority in its river-control work. New meth- 
ods of weather forecasting by air-mass analysis are used, 
to furnish quantitative forecasts of precipitation 36 
to 48 hours in advance for different sections of the basin. 
\lthough this service is in its infancy, results indicate 
considerable possibilities and it seems destined to spread 
ver the country as the forecasts increase in reliability. 

It is convenient to fill tributary storage reservoirs in 
high flow periods for regulating floods when there is 
sufficient flow downstream for navigation and for energy 
generation at the mainstream dams. The high head 
and the large volume of water thus stored are ideal for 
turbine operation and for navigation in the low-flow 
period when flows at the main-river plants are at a 
minimum. In the case of a mainstream reservoir, the 
maintenance of its pool at or above minimum naviga- 
tion level affords suitable head for power, and drawdown 
in the low-flow period provides water to supplement 
that from tributary reservoirs. Thus navigation and 
power development are parallel operations. 

While navigation and power uses require careful 
planning to accomplish the best regulation of flow, par- 
ucularly during droughts and floods, the most difficult 
and exacting operation is that for flood control. It is 
(lifficult because there may be, and usually are, so many 
rapidly changing factors, such as rainfall, runoff, and 
ume of water travel. And it is exacting because, in 
order to get and keep control of the flood, it is absolutely 
essential to make decisions and put the necessary opera- 
tions into effect at the earliest possible time and then to 
carry on’ until the flood has passed. A wrong decision 
ur one too long delayed may result in failure to reduce the 
flood peak or in a lesser degree of regulation. 

Un the approach of a flood, storing is begun in the tribu- 
‘ary reservoirs and is continued as long as necessary to 
withhold undesirable contribution from the flood peak at 
Chattanooga, or other critical points in the valley, and 
‘ven at Cairo, Ill., if the lower Mississippi River should 
also be in flood. The operation of these units in the 
system modifies the flood as it passes downstream. 


on reliable advance 
rainfall and runoff forecasts as well as on prompt oper- 
ation of the dams—the main-river projects can be made 
more effective for flood control because of the relatively 
large storage volume in the lower end of the reservoirs 
that can be made available. 

In operating the mainstream system, two general 
methods are shown in Fig. 4. Conditions are intention- 
ally exaggerated to bring out the different features more 
clearly. Furthermore, operations depicted are ideal, 
hence hardly attainable in practice. 

In Fig. 4 (a), AHDG represents a hypothetical flood 
hydrograph at Pickwick Landing Dam, unregulated 
except by tributary reservoirs. If the storm rainfall 
has been intense over the local area tributary to the 
system and then has moved upstream, as is sometimes 
the case, the inflow into the mainstream reservoirs will 
increase rapidly and reach a peak sooner than the natural 
flow, as indicated by the curve ABCEE’G. If the flood 
comes from upstream and is not augmented by local 
inflows, the system inflow and the natural flow may be 
more nearly the same both as to height and time of 
peak. The system inflow, which is of course the same 
in total volume as the natural flow represented by A//DG, 
must be considered in the operation of the reservoir 
system. To reduce the flood peak as much as practi- 
cable, the discharge from the system should be steadily 
increased, beginning as soon as practicable, say at A, 
to maintain as much storage space as feasible in the 
system for use during both the system inflow and natural 
peaks. The sooner the increase in system release is 
begun, the less rapid the change will have to be to ac- 
complish the same regulation. 

The curves ABEFG and AB'E'F'G, Fig. 4 (a), in- 
dicate very effective methods of regulating a flood in 
that they adequately take care of the system inflow 
and reduce the natural flood peak. The two methods 
differ principally in the promptness with which dis- 
charges are made from the system in the early stages of 
the flood, as shown by AB and AB’, the former getting 
rid of the water as fast as it enters the system and the 
latter somewhat faster. Considering the corresponding 
system storage, Fig. 4 (6), under method AB the volume 
of water remains constant until storage begins at point 
B; and under method AB’ the volume is somewhat re 
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duced until storage begins—that is, at the time when the 
discharge equals the inflow or where B’F’ (Fig. 4 (@)) 
intersects with the system inflow, ABC. In both cases 
the volume of water in storage increases until the water 
being released exceeds the inflow, points E and E£’, 
Figs. 4 (a) and (6). Then discharge may be continued 
as indicated to F, F’, and G, or it may be gradually 
reduced, in either case returning eventually to normal 
system inflow when the desired storage space has been 
made available in the system. The speed with which the 
stored water is released will depend on the weather and 
the prospects of a recurring flood as well as on flood con- 
ditions downstream, particularly on the Ohio and Mis- 
sissippi rivers. 

In a general way, Fig. 4 (c) shows the effect on the 
profile of the system during the course of this operation. 
Perhaps the best way to visualize this is to think of all 
mainstream reservoirs in the system as one large reser- 
voir. The profile designated ‘A and G’’ represents the 
water surface in that reservoir before the operation is 
begun and after it is completed. Curves B and B’ 
show the effect on the slope in the reservoir as the flood 
is building up in the system and the discharge is in- 
creased up to B and B’, as shown in Fig. 4 (a). Note 
that in both cases the slope steepens as flows increase. 

In the case of profile B, the volume of water in the 
reservoir would be the same as before the operation 
began, the drawdown at the lower end compensating for 
the water stored in the upper end. In the case of profile 
B’, there would be less water in storage than before the 
flood began. Profiles E and /’ represent the time when 
the volume of water stored in the reservoir is greatest, 
the storage space between the B profiles and the & pro- 
files having been filled. Subsequently, the water sur- 
face is returned to the original condition, as represented 
by profile “A and G,” when the release of the flood 
storage has been completed. 

No two floods are exactly alike, hence no stereotyped 
method of reservoir operation for effective regulation 
can be prescribed in advance. The operations described 
were not intended to be rigid but to draw attention to 
some of the basic features of a flood-control operation. 

Although the existing TVA reservoir system is highly 
inadequate at present for the complete regulation of a 
river having a length of over 650 miles, exclusive of an 
extensive tributary system, and a natural range in flow 
varying from 5,000 to over 450,000 cu ft per sec, the 
following important results have been accomplished in 
operations : 

|. Throughout the low-flow periods in each of the 
last four years, navigation on the Tennessee River has 
been materially benefited by release of stored water in 
an amount up to more than 100°, in excess of natural 
flows, thus increasing depths by something like 2 ft. 
These releases have been beneficial also on the Ohio and 
Mississippi rivers, increasing low flows on the latter by 
perhaps 10°), and depths in the Cairo-Memphis reach 
by more than one-half foot. 
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2. This more than doubling of low flows in the Tey 
nessee River has been equally beneficial in the productic: 
of power, making possible the conversion of consider 
able quantities of energy from secondary into primar 
power. The increase in primary power at Wilson and 
Hales Bar dams, the two mainstream plants in operatic: 
throughout, amounts to some 90,000 kw. Hydro power 
production has shown a rapid, continuous growth. 

3. Even with the relatively small volume of flood 
storage available, the reduction of flood crests along th: 
Tennessee, Ohio, and Mississippi rivers has been sub 
stantial in some cases. Studies show that seven crest: 
at Chattanooga, which would have exceeded flood stag: 
have been reduced materially, in one case by more tha: 
5 ft, resulting in a total estimated savings in flood 
damages in that city alone of nearly $3,000,000. 

4. In addition there have been many other incidental 
benefits, including a material improvement in malaria con- 
trol and improved sanitary and recreational conditions 

Although much pioneering work has been necessary 
during the first five years of operating the growing 
system of multiple-purpose reservoirs in the Tennessee 
Valley, considerable success has been attained. Even 
better control of stream flow may be expected as addi 
tional projects are completed, thus increasing storage 
facilities. Elements essential to the successful operation 
of multiple-purpose reservoir systems include: (1) ac 
curate weather forecasts, particularly of precipitation 
as far in advance as possible; (2) accurate measurements 
of precipitation and runoff at selected key stations 
(3) dependable and prompt transmission and assembling 
of these data at a central point and their quick and ac 
curate translation into present and prospective runof 
and (4) constant attention and prompt decision, par 
ticularly in time of flood, in determining the dispatching 
or storing of water in the system by a competent, & 
perienced hydraulic engineer who has a0 
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Road Work 


in Theaters of Military Operations 
Part I. 


By WicuiaM N. Carey, M. Ao. Soc. C.E. 


Training Needs and Techniques 


Cotonet, Corps or ENGineers; ASSISTANT TO THE District ENGINEER, JACKSONVILLE, FLA. 


HE principal function of our 

combat engineers is to ‘“‘make 

passable and keep passable the 
routes over which our own forces 
advance and to make impassable 
the routes over which the enemy 
mav advance’ (Maj. Gen. Julian L. 
Schley, Chief of Engineers, U.S. 
Army, “The Engineer and National 
Defense, The Military Engineer, 
Nov.-Deec., 1940"). From this posi- 
tive function, with its negative corol- 
lary originate the duties and the dif- 
ficulties of that section of the engi- 
neer service charged with responsi- 
bility for roads. Not only must the 
military engineer today have 
knowledge of all means of road 
construction and maintenance,’’ in 
all their myriad practical and tech- 
nical details, but he must be able to 
apply that knowledge successfully 
under any set of conditions and 
with any material that happens to 


T T is probably safe to say that Ameri- 
can troops will never be employed in 
somebody else’s war purely for training 
purposes as were those of some nations 
in the recent Spanish civil war. If our 
military engineer forces are to operate 
efficiently in their first engagement, it 
seems axiomatic that some means must 
be found for duplicating in their peace 
training the whole gamut of war condi- 
tions, from filling shell holes in the dark 
to substituting bituminous surfacing for 
mud roads in competition with blits- 
krieg military traffic. Colonel Carey 
recognizes this need and offers a plan. 
Some of the comments he makes here 
were originally presented in discussion 
of Colonel Godfrey's paper presented 
before the Highway and City Planning 
Divisions at the Baltimore Meeting of 
the Society. This ts the second of three 
articles on military roads that have been 
made available through the courtesy of 
the Chief of Engineers, U.S. Army. 


have had all too little experience in 
the highway field and that the 
civilian highway engineers, gener 
ally, have little or no knowledge of 
the military field. The experienced 
highway engineer, transformed by 
war into an engineer officer, has 
much to learn before he can do a 
creditable job of building or main- 
taining roads under the restrictions 
of army plant, personnel, and mate- 
rial in a battle situation. 

Few of the facilities familiar on 
most modern highway construction 
jobs are likely to be available to 
engineers in forward areas in war. 
The principal road equipment now 
prescribed for engineer troops in 
our army consists of bulldozer-an- 
gledozers on medium tractors, small 
air compressors with tools and drills, 
*/s and '/»-yd power shovels, motor- 
ized blade graders, tractors, 1'/»- 
ton dump trucks, other trucks 


be available. In addition, he must 

be able to accomplish any road task with a minimum of 
time and equipment. Our military engineer on road 
work, to be equipped adequately for his task, must 
possess the knowledge and experience of a competent 
civil highway engineer plus the military knowledge 
necessary to apply and adapt his highway engineering 
knowledge and experience to military requirements. As 
to the application of these principles, it should be stated 
at the outset that, except where quotation marks are 
used, the observations, opinions, and recommendations 
made in this article are those of the author. They do 
not necessarily reflect official Army views and in some 
instances, at least, may be at variance with them. 

“The present theory controlling road work in forward 
areas is based on the doctrine of reconstruction, repair 
and maintenance of existing roads rather than that of 
the construction of new roads” (Capt. J. M. Young, 
Corps of Engineers, 1937 Report). This doctrine does 
not justify the assumption that new roads will never be 
constructed in modern warfare. Even with all the roads 
we possess in the United States, the development of a 
theater of military operations in any area would be 
almost certain to require some new roads. However, 
new roads would not be constructed unless those already 
existing could not be made adequate. With the new- 
style army, motorized and on wheels, the handicap of 
distance is sharply reduced and the real need for new 
road construction correspondingly diminished. 

_ tice we cannot rule out the possibility that special 
“cumstances may require new construction, the engi- 
leer ollicer must have knowledge of how to carry it out 
under any set of conditions. He must be able quickly 
‘© construct roads that will be of maximum usefulness 
with the simplest of tools and plant, and probably with 
‘<w experienced road construction men. The writer 
‘as observed that most regular army engineer officers 


341 


and transport trailers, demolition 
equipment, and small tools. Additions to this equip- 
ment are under way at present, as is also the engineer 
organization to operate the special types of construction 
plant as well as future additions and variations. Effective 
peace-time training of engineer troops for road work 
cannot be had until such troops can be furnished the 
road plant and equipment that will be available to 
them in war, and until they know, in a general way at 
least, what repair and maintenance materials are likely 
to be available. 

Except for the limitations placed on road construc- 
tion in forward areas by restricted construction equip- 
ment and by battle conditions, such construction follows 
civilian practice generally. The fundamental principles 
are about the same in war as they are in peace but 
military standards as to grades, curvature, and surface 
requirements are much lower than civilian standards. 
Good drainage always is a basic requirement. The time 
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Rock and Mud Work by the 315th Engineers in France 
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element eliminates heavy cuts or fills from temporary 
military construction, as it is always preferable to go up, 
down, and around with a new road rather than to at- 
tempt civilian standards of grade and alinement. In 
forward areas, long-range planning covering location and 
types of new roads is relatively futile. Fast changing 
military situations make paramount the road require- 
ments of the moment. Tomorrow may bring new and 
different requirements. The use of locally available 
materials to the greatest practicable extent, especially 
for road surfacing, always has been a fundamental doc- 
trine of the military engineer. Upon the skill with which 
this doctrine is applied usually depends the success or 
failure of any military construction enterprise in a for- 
ward area. 

Above all technical and practical considerations in 
forward areas always stands the formidable and com- 
pletely controlling element of time. In civilian prac- 
tice, time is usually of importance, but if a project is not 
complete and ready for use on the agreed date, the dam- 
age is nominal, and the project is 100% useful when it is 
complete. In a battle, however, construction must be 
ready for use at the time agreed upon or ordered, for a 
failure to complete may cause the loss of an entire tacti- 
caleffort. Perhaps the most difficult faculty to develop in 
a military engineer from civil life or from a peace-trained 
army is a sound and accurate judgment as to the time 
required under a given set of circumstances under battle 
conditions to perform a given construction task. 

All that has been said about road construction up to 
this point applies equally to road maintenance. Since 
new roads never will be constructed where existing roads 
can be made to serve, the work of maintenance, repair, 
and major improvement of existing routes will greatly 
overshadow that of new construction. These problems 
are far more complicated than construction problems. 
In addition to all the usual civil troubles, there are to 
be reckoned with: (a) the effect of explosives—shells, 
bombs, mines; (6) the probable dearth of easily adapt- 
able repair material; (c) the importance of making re- 
pairs in the shortest possible time regardless of weather 
conditions; (d) a lack of heavy highway equipment and 
plant; and (e) enemy fire. 
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Under battle conditions, as in peace 
road maintenance is carried on by |p. 
calized gangs charged with the maiy 
tenance of definite road sections or by 
maintenance patrols who keep on th 
move back and forth over relative), 
long road stretches. All types of roads 
under traffic require maintenance an¢ 
all types would require some mai 
tenance if they carried no traffic 
all. Every division or larger unit jy 
combat develops a definite road ne 
for its own use in its own area. Th, 
road net is planned for projection for 
ward, with the necessary changes and 
adaptations, so that the road needs 
of the unit will continue to be met as 
the unit advances. Naturally, such a 
road net is developed, in so far as th 
tactical situation will permit, so that 
the best reads inside the unit boun 
daries will carry the heaviest traffic 
This ideal is seldom attained except 
on selected map problems. In th: 
-Fay en field, however, the right roads persist 
in being in the wrong places. When 
the situation forces heavy traffic ont 
poor roads, the lot of the responsible engineer officer is 
not a happy one, especially in wet weather or in cold 
climates when the frost is leaving the ground. Onc 
a road net for an operation is decided upon and circu 
lated, the establishment of major detours or departures 
from it in action is most difficult. It is squarely up t 
the engineers of army, corps, and divisions to keep 
the roads of an adopted road net passable regardless oi 
traffic, weather, enemy action, and any and all other 
destructive or delaying circumstances that may have t 
be dealt with. 

In addition to simple maintenance, some parts of the 
road net are almost certain to require repair and recon 
struction. Craters are common repair causes; thes 
result from shells, bombs, and mines, and range in siz 
from the volume of a bushel basket to a hundred or mor 
feet in diameter and thirty or forty feet deep. Road 
culverts, small and large, frequently are blown out b) 
a retreating enemy and the road blocks thus formed 
often result in repair jobs that tax the most ingenious 
Other frequent sources of trouble are short stretches o! 
unimproved, narrow rural roads which require quick 
transformation into heavy-traffic routes. Usually thes 
are transverse roads required to form a connection in the 
traffic loop. This type of situation usually develops in « 
reconstruction job. 

Because our army transports of all kinds have been 
placed on pneumatic tires or caterpillar tracks with 
plenty of power behind them, the high surfacing stand 
ards of civil practice are unnecessary. The recent e 
tensive east Texas maneuvers proved that an army 0° 
wheels can successfully negotiate rough terrain. How 
ever, under some circumstances, this new-found abilit) 
to move large units at high speeds tends to impose higher 
standards than would be required by individual units 
transport. If a road between two important poms 
passable during an action and can be kept passable !o" 
speeds not to exceed five miles an hour, it would be 4 
waste of time and effort to maintain some part of the 
stretch to permit higher speeds. On the other hand, 
the same road permits traffic to roll at forty miles an how 
or better throughout the stretch, it is desirable to * 
tempt to maintain that standard throughout. The ™ 
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of a bad section in an other- 
ch-speed stretch usually results 
up of traffic behind the bad 
ection and provides a good target 
‘or an alert enemy. Good road main- 
renance and repair will provide long 
tretches with uniform surface stand- 
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Given a general understanding of 


the probable road tasks of engineers 
in an active theater of operations, the 
juestion logically arises as to how the 
work can best be done. For highway 
engineers who will become engineer 
fheers and for officers of the Corps 
{ Engineers who already are engineer 
ficers, it is believed that the best 
way to learn how to build and main- 
‘ain roads tomorrow under war condi- 
tions is to practice today under simu- 
lated war conditions. 

The large-scale maneuvers held in 
the past few years have served well 
in the tactical training of engineers 
but have been of little value in devel- 
ping their technical training. The ci- 
vilian character of the areas in which 
these maneuvers were held has in itself prevented the 
kind of construction work that would provide real tech- 
nical experience. For all practical purposes, it is safe 
to state that no roads were constructed and, except for 
some wet-weather troubles, no roads were required to be 
maintained by army engineers under genuinely simulated 
battle conditions in any of these maneuvers. Engineer 
troops should have their own area in which to blast, manu- 
facture road metal and road repair mixtures, and con- 
struct and maintain simple roads. They should also be 
trained in the maintenance of stretches of existing roads 
under civilian traffic and under all weather conditions. 

Decisions as to military engineer road plant and engi- 
ueer organization having been made and equipment 
procured, steps toward effective engineer training on 
road work would not be difficult. From the Regular 
irmy, the National Guard, the Organized Reserve, and 
drafted men, appropriate organizations could be made, 
equipped, and put to work at separated ‘proving 
grounds’ all over the country. After engineer recruits 
have received a short term of basic engineering and mili- 
tary training, the use of trial areas or proving grounds by 
new engineer units might be considered. There such 
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SHAPING AND DITCHING BY THE 304TH ENGINEERS 
St. Remy, France, Ocrosper 1918 


Civit ENGINEERING for Fune 343 


SHAPING AND DITCHING WITH ARMY'S MODERN BLADER 


units could learn to perform simulated war tasks with 
the men, equipment, materials, and under conditions, 
likely to be present in war. After engineer troops have 
learned the purely engineering phases of their responsi- 
bilities, they might then be fitted into the training opera- 
tions of divisions, corps, and field armies. Every indi- 
vidual workman on a job must know his own tools well 
before he can render successful service as part of a con- 
struction organization. This appears to be equally true 
of an engineer organization which is to become a part of 
a larger military unit. 

Obviously there is no single material or method 
universally useful for all engineer road tasks. Full use 
always should be made of any expedient that can be 
devised to complete the required job with the least ex 
penditure of time and material. However, the writer 
believes that bituminous materials afford an agency 
through which most tasks of road-surface maintenance or 
improvement can be performed with the least effort and 
with the greatest probability of success. In a war on 
this continent, road tars, road oils, cutbacks, and asphalt 
emulsions could be made easily available. All highway 
engineers of the country are familiar with the use of some 
or all of these bituminous materials. Mixes for cold 
laying can be made with a minimum of plant. It is 
as true at present as it has been in the past that service- 
able road repairs and reconstruction in forward areas 
can be made without the use of bituminous materials, 
but such work can be done better in most cases with their 
aid. Engineer plant should therefore be selected and 
engineer training so conducted that full use may be 
made of such methods in forward areas. 

On the other hand to provide engineer plant, equip- 
ment, and training based solely upon the prospective 
use of bituminous materials would be as much a mistake 
as to omit bitumens from consideration altogether. A 
thorough knowledge of other methods is essential, and 
is even prerequisite to the proper use of bituminous ma- 
terials. The venerable slogan of the military engineer, 
“Get the water off and the rock on,”’ has lost none of its 
verity with the modernization of highway engineering. 

For repair, maintenance, and surfacing, the use of 
crushed rock or gravel can be made to answer the pur- 
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pose but, with a bituminous binder, these road metals 
will serve better and longer. If no rock or gravel is 
available, sand and a bitumen alone can be made to 
give excellent road service. Highway engineers of 
Florida, North Carolina, and other states where rock and 
gravel are scarce, have developed methods for utilizing 
bituminous sand road mixtures that produce road sur- 
faces and repair patches equal to those secured with the 
best of metals. Where sand and some clay are available 


Truck-Type Brrumen DISTRIBUTOR 


One-Half Road Width Application in Minnesota—Equipment 
of a Type Under Consideration for Use with Engineer Troops 


but no bituminous material, there remain the possibili- 
ties of sand-clay or sand-clay-calcium chloride stabiliza- 
tion. These developments are of importance to the 
military engineer, to whom sand as a repair or surfacing 
material always has been something definitely to be 
avoided. Other recent developments throughout the 
country in low-cost materials combining local resources 
with bituminous binders are of equal value, and provision 
should be made for their military utilization. 

Bituminous materials have a wide variety of uses, 
from the application of a light prime coat to the con- 
struction of cemented mats or macadams up to 3 in. or 
more in depth. For repair and maintenance purposes, 
bituminous materials can be mixed on or off the road 
without materially curtailing the usefulness of the road. 
These mixtures can be stored in large or small quantities 
and are ready for immediate use from stock pile. Bitumi- 
nous materials can be transported in trucks to any place 
a truck can be driven. No barricades are required to 
protect fresh-made bituminous patches, and traffic is 
free to move over them as soon as they are placed. 
With bitumen as a binder almost any kind of locally 
available aggregate can be mixed to make a satisfactory 
patching or surfacing material. There is also a wide 
latitude for selection among the different types of suit- 
able bitumens. Elaborate mixing plants are not neces- 
sary. Small, portable plants completely adapted to 
military use are now commercially available. Standard 
concrete mixers also are useful, especially with asphalt 
emulsion. In the absence of a mixing plant, a single 
blade grader under favorable conditions can mix several 
hundred tons of bituminous patching material in a 
single day. Bituminous road repairs are waterproof 
and are not easily displaced by traffic. In fact, rubber- 
tired or caterpillar-tread traffic usually improves a 
bituminous road patch. 

In the preparation of cold lay mixtures there are no 
serious technical hurdles for engineer officers to overcome. 
Given a certain bituminous material—be it tar, road oil, 
cutback, or emulsion—and crushed rock, pit-run 
gravel, or plain sand, it is a relatively simple matter to 
determine quickly the respective quantities of bitumen 
and aggregate which should be combined to make a suit- 
able surfacing or repair mixture. The only laboratory 
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equipment needed is four or more standard sieves ang , 
field book containing appropriate tables or curves. Ti, 
quality of a plant mixture can be determined by jp. 
spection as soon as the first batch is mixed and any 
necessary corrections can readily be made before the mix 
has been manufactured in quantity. Viewed from — 
angle, bituminous mixtures for road surface repair an 
maintenance in a theater of operations present a most 
valuable addition to methods already familiar to th. 
military engineer. 

In civilian construction of all kinds the use of portland 
cement is almost universal. For military constructipy 
in war, however, its use is restricted to circumstance 
where the element of time between construction ang 
availability for use is not the paramount consideration 
The use of portland cement for road and airport sur 
facing is confined to soil-cement stabilization, portland 
cement grout-filled macadam, and the familiar portland 
cement concrete-slab pavement. Because of the rela 
tively long time that must elapse between the construc 
tion and the availability fon.use of any of these surfaces. 
it is not believed that they are adaptable for military 
use in war except occasionally in rear areas of a theater of 
operations, and in the zone of the interior. No one has 
yet developed a portland cement patching and main. 
tenance material suitable for use where traffic mus 
proceed over the surfaces as soon as a repair is made or 
during its preparation. 

Engineer officers responsible for roads in forward areas 
should not be required to concern themselves with any 
strictly technical elements of road work. Their problems 
are all of a purely practical nature. There is no time 
for detailed analysis during battle. True, the practical 
solutions of these problems should be based upon sound 
technical considerations, but the training and resource 
fulness of engineer officers and men, plus the Engineer 
Field Manual, with appropriate tables and curves, must 
serve in war in lieu of the soil laboratories, chemists, 
and technical experts available to highway engineers in 
peace time. The military engineer must know within 
reasonable limits ‘‘all means of road construction and 
maintenance.’ Engineers from civil life particularly 
should understand clearly that the road function of the 
military engineer is ‘‘to make passable and keep pas- 
sable the routes over which our own forces advance and 
to make impassable the routes over which the enemy ma) 
advance.’ The one best preparation is practice in th 
field today under closely simulated war conditions with 
plant, equipment, materials, and engineer troops just 
as they will be available in war. 
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Capacity, 20 to 40 Tons per Hour—Also Under 
Consideration for Army Use 
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Contamination of Ground-Water Resources 


Industrial Wastes Enter Gravels Following Old River Channels in Southern 
California Coastal Region 


By Burt Harmon, M. Ao. Soc. C.E. 
Hypravutic Encrneer, Lonc Beacn Water DeparRTMENT, Beacu, CAcir. 


Tiss are many types of in- 
dustrial waste which, when 
introduced into an under- 
ground water supply, will force its 
abandonment for domestic use. 
Among those found along the 
coastal plains of the Pacific South- 
west are greasy wastes, from tan- 
neries, packing plants, woolen mills; 
oily wastes, from oil wells and re- 
fineries, soapy wastes, from laun- 
dries; acid wastes, from chemical 
works and oil refineries; and saline 
wastes, from oil wells. To this list 
should be added brewery wastes, 
which are highly carbonaceous, and wastes from beet- 
sugar plants, which are high in suspended matter. 

Many of these wastes could be, and should be handled 
through sanitary sewer systems, but for the oily, acid, 
and saline types the only proper method is the con- 
struction of industrial drains discharging into the ocean. 
While the wastes from oil wells and oil refineries, like 
most other industrial wastes, are never responsible for 
water-borne disease, they impart tastes and odors or 
increase the salinity of the water to the extent of render- 
ing it unfit for domestic, and not infrequently for irriga- 
tion, use. 

Contamination of a surface stream as a rule is not too 
dificult to trace. But in the region in question, where 
stream beds may be totally dry for eight or nine months 
in the year, the attempt to trace contamination to its 
source may develop into a problem that, to use army 
phraseology, “has no approved solution.”’ A_ brief 
review of the physical changes that have taken place 
during historic times may aid us in appreciating this 
problem, as well as in understanding the dispersion of 
contamination in underground waters. 

The San Gabriel and Los Angeles rivers, as well as 
most of their tributaries, have their source in the San 
Gabriel Mountains, which lie about thirty miles from 
the ocean. The area between the mountains and the 
sea 1s divided into a valley section and the coastal plain 
by a range of sedimentary hills 
lying from 18 to 20 miles from 
the ocean. The two rivers are 
confined in more or less stable 
channels through the sedimen- 
tary hills, but in the coastal 
plain they have a very migra- 
tory character. 

At the time of the founding 
ol the City of Los Angeles the 
Los Angeles River ran parallel 
‘o, and a short distance east of, 
Main Street, turned to the west 
some distance to the north of 
Santa Barbara Avenue, flowed 
what is now Exposi- 

ark, and entered the 


water supplies. 


T N the arid and semi-arid regions of 
the West, many large communities 
are vitally dependent 


shifting river channels have complicated 
the interconnections between water tables 
in the Los Angeles region. 
show that refinery wastes in particular 
penetrate to considerable distances from 
sumps and stream beds. 
mon’s paper was originally presented 
before the Twelfth Annual Institute 
of Government at the University of 
Southern California, Los Angeles. 
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Pacific at Ballona, now Playa del 
Rey. During a flood in 1825, the 
river cut a new channel southward, 
passed near the foot of Dominguez 
Hill, and entered the ocean at San 
Pedro. The river continued its mi- 
gratory habits for nearly a century, 
moving eastward from time to time 
until it was finally confined by the 
Flood Control District in what we 
hope will be a permanent channel 
(Fig. 1). 

Throughout a portion of this same 
period the San Gabriel River, after 
leaving Whittier Narrows, flowed 
south and southwest, passed along the foot of the mesa 
north of Signal Hill, and discharged through what is now 
the entrance to Long Beach Harbor. During the flood 
of 1867-1868, this river, following an irrigation ditch, 
cut a new channel south to Alamitos Bay—a channel 
still known to the old residents as New River. At the 
height of the flood the waters of the Los Angeles, San 
Gabriel, and Santa Ana rivers covered the coastal plain 
in a continuous sheet from Dominguez Hill to the 
mountains east of Santa Ana. In 1889 the San Gabriel 
above El Monte broke over into the channel of the 
Rio Hondo. Each successive flood has sent more and 
more water down that channel, until now more than 
half the flood flow of the San Gabriel passes west of 
El Monte and joins the Los Angeles River near Work- 
man Station, below Southgate. 

These migrations in historic times illustrate what has 
been taking place during the entire process of building 
up the valleys and the coastal plain from material weath- 
ered and eroded from the mountains and the sedimentary 
hills. The coarser and heavier materials were de- 
posited first and the lighter clays and silts were carried 
into the coastal plain. In these clay and silt deposits 
subsequent floods cut channe!s and then filled them with 
sand and gravel. 

These gravel-filled channels are nowhere parallel and 
may be interconnected laterally. Varying in depth from 
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A FLoop IN THE Los ANGELES RIVER FLoopway (JANUARY 1, 1934) 
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Low FLoop STAGE ON THE Los ANGELES RIVER FLOODWAY 


a few feet to many hundred feet, they are covered with 
clay blankets that formerly confined their waters under 
pressure. The first artesian well drilled in the Long 
Beach area tapped a channel whose pressure indicated 
that its intake was in or north of Whittier Narrows. 
Intakes of the deeper gravels may lie still farther north, 
while others head between the Narrows and Downey. 
Only the shallower gravel deposits have their intakes 
south of Downey. It is obvious that waste waters dis- 
charged into the more-or-less dry stream beds or put 
underground through sumps or other means will even- 
tually percolate into these water-bearing gravels, with 
the result that they will have a very serious effect on 
the water supply of the coastal plain. 

In 1927 a series of sumps was constructed along the 
east bank of the Los Angeles County Flood Control 
Channel about 3'/, miles from the ocean for the purpose 
of reclaiming such oil as remained in the waste waters. 
hese sumps handle a daily average of 60,000 bbl, or 
more than 2,500,000 gal of waste water, which contain 
approximately 9,000 ppm of chlorine. This corresponds 
to about 13,000 ppm of sodium chloride. The entire 
overflow is discharged into the Flood Control Channel. 
Both the channel and the sumps are unlined and rest 
on the sandy bottom of the old river channel. 

Our attention was called to the possible danger arising 
from the operation of these sumps when it was reported 
that privately owned wells on a ranch more than a 
quarter of a mile west of the channel were becoming too 
salty to use for irrigation. In 1929 a 900-ft well was 
drilled to replace one of the contaminated wells, per- 
forating the lower 100 ft and cementing off below the 
zone of contamination. That well is still producing 
potable water. 

The contamination spread slowly, but not uniformly, 
on both sides of the channel. In some cases the in- 
crease of salinity in wells was gradual and in others very 
rapid. One well, about one-half mile southwest of the 
sump, that was reported growing more and salty when 
first checked, showed: 


169 ppm chlorine 
199 ppm chlorine 
202 ppm chlorine 


May 9, 1932 
May 20... 
June 10 


Another well about a half mile to the north showed: 


20 ppm chlorine 
17 ppm chlorine 
384 ppm chlorine 
388 ppm chlorine 


January 2, 1933 
February 4 
February 24 
April 22 
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N 0. 

Both these wells wer, 
abandoned. 

In November 1931, the Long 
Beach Water Department be. 
gan a survey of the local are, 
that ultimately developed int 
an investigation of the entip, 
Los Angeles River drainage 
basin south of the City of Le 
Angeles. This investigation 
was begun by locating ang 
mapping all available wells 
and included a regular an¢ 
systematic sampling of water 
and measurement of water 
levels. Most of the samples 
taken were tested merely {o, 
chlorine and sulfates. To dis 
tinguish between contamina 
tion from sea water and oil 
well wastes, samples were tested for iodine, the local 
oil-well wastes being high in this (from 40 to 60 ppm) 
while sea water carries only a trace. In addition ty 
sampling shallow wells west of the Flood Control Chan 
nel, we bored a series of test holes in the bed of th 
channel itself. These were followed by another series 
east of the channel spaced with more less regularity 
between Willow Street and Thirty-Second Street. | 
was hoped to determine from these latter the extent of 
percolation from the channel and also that from a small 
ditch carrying about 1,500 bbl per day of oil-well wastes 
from city-owned land in the Signal Hill field. 

These test holes showed ground water with varying 
degrees of chloride concentration but of such irregular 
occurrence that it was hopeless to attempt to trace the 
source. For example, a series of holes running east 
from the Flood Control Channel along the south side 
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of Spring Street, and spaced 600 it apart, 
showed chlorine in amounts of 800, 400, 
and 6,000 ppm. 

~ These tests did show conclusively, how- 
ever, that the bottom and sides of an un- 
ined ditch are not sealed by the drilling 
mud and oil emulsions carried by the waste 
waters. Holes up to halfa block from the 
pen ditch mentioned gave samples that 
can from 5,000 to 10,000 ppm of chlorine. 

It is not difficult to distinguish between 
wastes from the operation of oil wells and 
those from oil refineries, as the former con- 
sist mainly of brine, with a salt content 
running at times as high as 22,000 ppm. 
The amount of brine in refinery wastes 
depends on how completely the oil has been 
iehvdrated at the wells. Oil, except in 
the form of oil emulsions, is not usually 
found in these wastes, as most refineries 
are equipped for its complete recovery. The 
phenols which impart such a pronounced 
taste and odor seem to be derivatives of the various 
hydrocarbons. These wastes are usually highly acid. 
In our survey we confined ourselves to the Los Angeles 
River, as investigation on the San Gabriel side showed 
little about which we need concern ourselves. The 
analysis pointed to the presence of industrial wastes of 
a different type farther upstream, so the study was 
carried into the Los Angeles-Vernon—Huntington Park 
industrial area. 

Among the industries discharging wastes into the 
channel were found chemical works, paper mills, fiber- 
board plants, a railroad yard, refineries. As all these dis- 
harge wastes that are not permitted in sanitary sewers, 
they use the Los Angeles River channel as an industrial 
sewer. In the regular sampling of June 1932, the 
effluent from one plant was found to carry 1,900 ppm of 
sulfates with no carbonates or chlorides. An adjoining 
plant was discharging 810 ppm carbonates, 2,530 ppm 
sulfates, and 1,400 ppm chlorides. It is not difficult to 
sample and analyze these effluents, but it is impossible 
to estimate the total amount discharged into the river 
hannel. 

While a portion of the solutions that percolate into 
the loose sands of the channel may be carried to sea by 
the infrequent floods, our studies in Long Beach show 
that most of them do not remain in the channel to be 
washed away but penetrate great distances in all di- 
rections. And while they are building up future troubles 


When Wastes Penetrate Underground Strata 


FLow Los ANGELES RiIveR FLoopway (Ocroser 1, 1934) 
Is the Condition of the Channel During Most of the Year, trial sewers and of the water-bearing 
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“Waste-WaTerR” Dircn CARRIES SALINE FLOW FROM Or FIELD 
IN SIGNAL HILt AREA 


Many of These Wastes Found Their Way to the Ground-Water Table 


for the water users to the south, they also present a very 
live danger to the areas in which they are now being 
discharged, as will appear for the following reasons. 

The major portion of the underground water supply 
of the coastal plain is furnished by the San Gabriel 
River. Very little of the underground flow of the 
Los Angeles River passes the infiltration galleries of the 
Los Angeles Water Department; practically the only 
contributions made by this stream, aside from industrial 
wastes, are flood waters and the drainage from city 
streets. The cities of the industrial district lying south 
of and adjacent to the City of Los Angeles have a 
population of approximately 100,000. The water supply 
for this area is entirely from deep wells, and is estimated 
at 12,500,000 gal per day. It is obvious that this 
supply of water cannot come from the small under 
ground flow of the Los Angeles River. 

Monthly measurements of the elevation of the water 
surface in a large number of wells in the coastal plain 
have been made for the past eight years. These meas 
urements show that the water plane fed by the San 
Gabriel River, from Whittier Narrows south to Downey, 
slopes to the west and northwest as well as south toward 
Long Beach. This indicates that the waters of the 
San Gabriel pass underneath the channel of the Los 
Angeles River to replenish the gravels drawn upon by 
the wells in the industrial district. 

There is no indication that any contamination from 
the industrial wastes discharged in this 
area has yet percolated to the underground 
water supply. In fact, analyses of the 
water of one of the wells from 1929 to 
1939 show that its hardness has progres 
sively decreased over that period. Never 
theless the menace is still there, and 
should the clay cap that has thus far 
protected this area be penetrated by the 
stored-up wastes, the underground gravels 
would have to be abandoned as a source 
of water supply. 

The procedure followed by the oil com 
panies in the Santa Fe Springs-Whittier 
Montebello district for disposal of wast« 
waters points to the logical solution 
piping of such wastes to the sea instead 
of utilization of the stream beds as indus 


gravels as cesspools. 
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Corrosive OF IMOPYANIC nitrate | 16.0% 
ili ® mmo-P (16% N, 20% 

}: > r commercial grade of mono-ammonj 
S rti 1Ze rs on Onc rete phosphate). Concentrations were = 


lated on the basis of guaranteed nitry 


By Artruur F. Assoc. M. Am. Soc. C.E. 
‘ gen content. 
AssISTANT Proressor OF IRRIGATION, UNIVERSITY OF CALIFORNIA, In the ‘‘normal”’ treatments, the 0 
COLLEGE OF Acrict LTURE, Los ANGELES, Catir. 
trogen concentration (440 ppm) was 


equivalent to 100 lb of nitrogen (y 
PPLICATION of nitrogenous commercial fertilizers in | acre-in. of water. This is approximately the cop 
through the medium of irrigation water is becoming centration that might be obtained in the field where ay 
a common practice in the West because of certain applicator is used. This assumes a 3-in. irrigation with 
economies of distribution. Usually, the solutions con- initial “clear’’ water to get water through the furrows 
taining the fertilizers are run through concrete pipe lines, and a final thorough flushing to clean all nitrogen soly 
and as a result such lines have become corroded and have _ tions from the pipe lines. 
failed. In other instances no detrimental effect has been Because of work done on corrosion in sodium sulfat: 
noted after ten or more years of this practice. solutions, treatments using that chemical in | and 5°; 
In 1937 a project was initiated to obtain more rational solutions were also tried. The sulfate ion concentrations 
data on the subject and to evaluate the practical prob- of two “accelerated’’ ammonium sulfate treatments 
lems involved. The work was done at the University of were made equal to the suMate ion concentrations of th. 
California's Citrus Experiment Station at Riverside. Taste I. Compounp Composition (In %) AND Spectric Su 
rhe general procedure was to utilize sections of standard ag 4-IN. Concent 


concrete irrigation pipe as containers for solutions of ; 

several different commercial fertilizers using three dif- © 

ferent concentrations of each. Comparisons were made os = 4 = = 

with similar results from local irrigation water (‘‘canal CsA 9.87 8.10 8.29 7.14 6.4 6.24 470 3% 
7.27 7.70 10.2 10.37 13.0 12.7 15.7% 


water’), distilled water, and solutions of sodium sulfate. 

rhe latter is considered to be the principal corroding Cm! pergm 1,551 1,822 2,057 2,079 1,841 1,980 2.140 205 
agent of alkali and sea water, and has been used ex- 

tensively in experiments on corrosion of concrete. Con- sodium sulfate treatments. Accelerated treatment: 
crete cylinders 2 in. in diameter and 4 in. long were were used for every other fertilizer with the same nitr 
fabricated under uniform conditions and immersed in’ gen concentrations. In summarizing data, reference t 
various solutions. The experiment, so far as exposure concentrations can be simplified by using as a unit |() 
to the solutions was concerned, ran for a period of one’ Ib of nitrogen per acre-in. of water. Thus the concen 
Solutions were renewed weekly for four weeks and _ trations become 1 (normal), 4'/2, and 22'/» units for th 


vear. 
monthly thereafter. various tests. 
Periodically the pipes and cylinders were inspected There has been some discussion on the advisability oi 


for any visible corrosion. At the conclusion of the ex- acidifying alkaline irrigation waters as a means of cor 
periment all the cylinders were tested 


for compressive strength. Differences 22! 
in absorption characteristics of frag- gi 
ments of pipe immersed in the various RNitrate ZN 1 4} 
solutions were also investigated. Stud- | 22} 
ies were included as to the effect of the — 2 1 = ! Lbs 
concrete on the pH of the solution and ium nitrate 2 
vice versa, and as to measures neces- 
sary to maintain or obtain a desired \ ei 
pH. Some treatments were devised | | \V/ 
wherein the concrete was alternately g | = 
kept dry and subjected to the solutions. & = 
Some of the solutions were stirred by 4 = 
bubbling compressed air through them. © 1 

Cements used in making the 2 by e«, j \ Cainitro” = 
t-in. compression cylinders were of | \ 
known chemical content and fineness, f 
and were of types with widely vary- } / 
ing characteristics. Data were there- &> tt 22}| _ 
fore procured as to the effect of cement § 
composition on corrosion. Cements 
have been found to vary considerably (a) (b) 
in their resistance to sedium sulfate 1 
solutions. Table I shows the analyses Fis é < 
of those used in our tests. / | 3 

Commercial fertilizers used in the si 3) siz 
experiment were ammonia (NH3) (ac- 
tually 28°, ammonium hydroxide); Cement 
ammonium sulfate (20.5% N); cal- py. 1. (a) Srrencrus or 2 By 4-In. Concrete CYLINDERS, Mrxep 
cium nitrate (15.5°>) N); ‘“‘Calnitro” Cements (TABLE I), AND IN VARIOUS SoLuUTIONS; (6) AVERAGE STRENGTHS 0f 


(20.5°> N) (ammonium nitrate with CYLINDERS IN TERMS OF CONCENTRATIONS OF SOLUTIONS, tN UNITS 
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TyprcaL CYLINDERS FROM 4!/,-Unrr AMMONIUM SULFATE 
TREATMENT AFTER YEAR OF EXPOSURE 


Arranged from Least (Left) to Greatest (Right) Visible Damage 


FIG 2 


recting a soil pH which is not sufficiently acid. Without 
forming any opinion as to the merits, for plant use, of a 
more acid water, it was decided that it would be of value 
to investigate the effects of acidified water on the concrete 
pipe, and conversely the effect of the pipe on the pH of 
the water. Two acids were used—sulfuric because of its 
low cost and nitric because of its nitrogen content. 

Results of the tests are shown graphically in Fig. 1. 
Cements were labeled A, B, C, and so forth, on the basis 
of what appeared, from the analyses in Table I, to be their 
resistance to corrosion by sodium sulfate. That is, A 
appeared to be the most susceptible to corrosion, and G 
the least. Cements C and C, are of the same brand and 
of similar analysis, but C, was older. In mixing the 
batches of concrete it was noted that those made with 
G cement were more plastic and of much better work- 
ability. Apparently G has better lubricating properties, 
which fact may influence the quality of the concrete. 

Some cogent relations are noted. As regards cements: 

|. There is no great difference in strength except in 
sulfate treatments and except for cements A and G. 
Cement A had higher C;A content and lower specific 
surface. Cement G had lower C3;A and C,AF content 
and the concrete appeared better lubricated. 

2. Age of Cement C; may account for its greater sus- 
ceptibility to corrosion than Cement C. Except where 
the concrete has been corroded, there is no apparent 
difference in cylinder strength with the two cements. 

3. Resistance of the various cements to sodium 
sulfate solutions corresponds quite closely to the re- 
sistance that might be expected from their analyses. 

4. In ammonium sulfate solutions the cements fell 
into groups as follows: Cements D, E, F, amd G in one 
group with the most resistance; Cements B, C, and C,; 
in one group with lesser resistance; and Cement A with 
least resistance. Most notable differences in the analyses 
are the higher C;A content of A, B, C, and C,, and the 
lower specific surface of A. 

o. There is no significant difference in resistance to 
corrosion of cements in ammonium nitrate (Calnitro) 
except for C, (because of age) and G (possibly better 
lubricated mix). 

6. Ammonium sulfate and sodium sulfate alone ex- 
panded the concrete. 

_These observations apply to the cements themselves. 
Now, with reference to treatments: 

!. Ammonium sulfate has the most harmful effects 
~ concrete--as regards both corrosion and expansion. 
The corrosive effect appears to be in proportion to the 
“oncenitration of the solutions, and the period of exposure 
(the latter from visual inspection during the experiments 
and in comparing treatments wherein cylinders were ex- 
ew to solutions during alternate periods with regular 
featments). Ammonium sulfate can be used without 
undue hazard in irrigation water if the following rules 
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are observed: (a) a proportioning device must be used 
to prevent solutions from ever being more concentrated 
than about 0.2°%; (+) concrete pipe lines must be flushed 
with ‘‘clean’’ water after each application; and (c) as is 
customary, the total net time the solutions are in contact 
with pipe lines may not exceed about one week per year. 

2 With equal concentrations of the sulfate ion, 
sodium sulfate is less harmful than ammonium sulfate, 
except possibly for Cements A and B. 

3. There appears to be a slight increase in strength 
of the cylinders stored in ammonia (NHs) solutions over 
those in water. This is not in proportion to concentra- 
tion, and may be the result of storage in tightly capped 
containers. Ammonia solutions had the highest pH 
(most alkaline). 

4. Cylinders in mono-ammonium phosphate (Ammo- 
Phos) solutions had slightly higher strength than any 
others, and the strength increased with concentration. 
These solutions were the only ones that were always acid 
(lowest average pH). 

5. Concentrations of calcium nitrate and sodium 
nitrate to the extent of 1 and 4'/, units did not affect the 
strength of the cylinders. The 22'/:-unit concentration 
moderately decreased the strength. 

6. A concentration of l-unit ammonium nitrate 
(Calnitro) did not affect the strength of the concrete 
cylinders, but 4'/,- and 22'/2-unit concentrations de- 
creased the strength with all cements. The amount of 
corrosion is somewhat in proportion to the concentration. 

7. Nitric and sulfuric acid, in the amounts added to 
the solutions, did not affect the strength of the concrete. 
The surfaces of the cylinders, however, were severely 
etched with the heavier applications of acid, and etch- 
ing was apparent with the light applications. 

8. There was a slight but not conclusive decrease in 
strength of cylinders stored in distilled water as com- 
pared to canal water. 

9. None of the fertilizers tested showed appreciable 
harm to concrete pipe lines when used in the customary 
manner, except for ammonium sulfate. The customary 
manner of usage implies infrequent use (1 to 6 times per 
year), moderate concentrations (under about 2%), and 
flushing after each application. 

For Fig. 2, cylinders from one treatment were selected 
at random and arranged in order of their visible degree of 
corrosion. Beginning at the left, the cements used and 
the compressive strengths were as follows: B, 2,580 
Ib; £, 1,750 1b; G, 2,9301lb; and D, 1,690 lb. The right- 
hand cylinder, Cement A, had to be handled with ex- 
treme care to prevent its falling apart; its life was esti- 
mated at 12 months. Several such cylinders were left 
to dry after the experiment was completed. It is interest- 
ing to note that thereafter they regained some strength— 
making it difficult to break them up by hand. It is ap- 
parent that the visual inspection was subject to error. 

Finally, certain deductions apply to pH: 

1. In general, the pH of the solutions increased when 
they stood in contact with the concrete for a period of 
several days to a week. Similar solutions not in contact 
with concrete did not increase appreciably in pH. 

2. Initial pH values for fresh solutions ranged from 
4.0 for mono-ammonium phosphate (Ammo-Phos) to 
11.4 for ammonia, and solutions of these two chemicals 
did not change appreciably on contact with the concrete. 
Canal water increased from 8.2 to 9.1 within a day and 
then remained about constant. All solutions other than 
those containing mono-ammonium phosphate were alka- 
line within a day or so after renewal. 

3. Change in pH while water travels through an ordi- 
nary farm concrete pipe line is too small to matter. 
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Construction Features of Shasta Project 
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CONSTRUCTION 


HASTA Dam is the principal 
feature of the Central Valley 
Project in California. It is 

located on the Sacramento River 
about 12 miles north of Redding 
and about 6 miles downstream from 
the confluence of the Pit and Sacra- 
mento rivers. The dam is an engi- 
neering structure of the first magni- 
tude, being second in height only to 
Boulder Dam on the Colorado 
River, and second in mass to Grand 
Coulee Dam in the State of Wash- 
ington. When completed, it will 
have the added distinction of being 
the highest overflow dam in the 
world. Its principal dimensions are: 
height, 560 ft; length across the top, 


General Layout and Aggregate Production 


By Raven Lowry, M. Am. Soc. C.E. 


f UTSTANDING among current en- 
gineering work is Shasta Dam on the 
Sacramento River in northern California. 
This structure, next to the largest of its 
kind in volume, will have the highest 
overflow. After dealing with general 
features, Mr. Lowry covers the many 
steps required to obtain the finished ag- 
gregates. Finally the necessary 10 
million tons of proper grade were found 
in one deposit 10 miles below the dam. 
An extensive plant cleans and treats 1,500 
tons an hour, separating the material into 
5 fractions, as here described in detail. 
Procedures of further handling are re- 
served for a later article. This paper was 
originally delivered at the February 
meeting of the San Franctsco Section. 
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which, when complete, will cost jy 
the neighborhood of $19,000.00 
The new stretch of railroad has | 
tunnels, all concrete lined, and > 
major bridges. 

One bridge, crossing the Pit River 
arm oi the lake, is 3,500 ft long ang 
the upper of its two decks is 500 § 
above the river. The lower deck js 
being built to accommodate dou), 
railroad tracks, while the upper wil 
suppost a 4-lane highway. Thy 
bridge is a steel superstructure rest 
ing on concrete piers, the highest o/ 
which is 360 ft. This structure alom 
will cost about $5,000,000. 

A part of the present Highway 
No. 99 is within the reservoir sit 


3,500 ft; base thickness, 580 ft; top 

width, 35 ft; and mass, 6,000,000 cu yd of concrete. 
It is founded on a volcanic flow of andesite, deeply 
weathered. Maximum cuts of 175 ft were required, with 
removal of 3,000,000 cu yd of material before suitable 
rock was exposed——that is, suitable to support a structure 
of this size and importance. 

The reservoir that will be created will inundate some 
30,000 acres of land and store 4,500,000 acre-ft of water. 
This will utilize the three principal tributaries—-the 
Sacramento, McCloud, and Pit rivers, backing up the 
water a distance of from 25 to 40 miles. In addition to 
the construction of the dam, a great amount of work 
must be done on supplemental features before the project 
is complete. 

EXTENSIVE RAILROAD RELOCATION REQUIRED 


North from Redding, 12 miles below the dam, the 
main line of the Southern Pacific Railroad between Calli- 
fornia and Oregon is located along the Sacramento River. 
It runs past the dam site and through the full length of 
the reservoir. Above Redding, it has therefore been 
necessary to relocate 30 miles of railroad, an undertaking 


GENERAL View or Site, Looxinc South Down 


and is to be replaced by a relocated 
route 15 miles in length, at an estimated cost of $3,500,000 
Other work includes the relocation and construction o/ 
roads, trails, telephone, telegraph, and transmission lines 
the clearing of 24,000 acres of timber and brush; and th 
construction of the necessary facilities to salvage the 
salmon run on the upper Sacramento River. 

A major feature of Shasta Dam is the hydroelectri 
power plant which is being built along with the structure 
It is located just downstream from the dam on the right 
(west) bank of the river. The building will house five 
units, four to be installed shortly, and a fifth for futur 
installation. Each unit consists of a 103,000-hp vertical 
turbine directly connected to a 75,000-kva generator 
the turbine being served by a 15-ft plate steel welded 
penstock. Power will be generated at 13,800 v and passed 
through transformers and a switching station at the dam 
for transmission at 230,000 v to the San Francisco Ba) 
area. It is understood that this plant, when complet 
will have the largest capacity of any hydroelectric plant in 
California. 

Another important supplemental feature planned for 
construction in connection with Shasta Dam is the 
Keswick afterbay dam 
located about 5 miles 
downstream. Its pur 
pose is to eliminate th 
daily surges which ar 
likely to prevail in th 
Sacramento River if th 
fluctuating water © 
leases from the Shasta 
Power Plant are 
regulated. Preliminar) 
studies indicate that 
Keswick Dam will & 
built to a height 
about 90 ft and w 
pond some 10,000 acre 
ft of water. It is 2 
believed that a por" 
plant of about 79,007 
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kw capacity can be justifiably built at that point. This 
dam and power plant will involve the expenditure of 
1} or 12 millions of dollars. 

~ Since Shasta Dam is a concrete structure, the princi- 
pal item of work in its construction is the manufacture 
and placement of concrete. One of the main features, the 
processing of the concrete aggregates, has been selected 
as the subject of this article. An attempt will be made to 
describe it in some detail. 


LONG SEARCH MADE FOR SUITABLE AGGREGATE DEPOSIT 


As early as 1935, and continuing for four years, a 
search was made for a suitable deposit of concrete aggre- 
-ates for use in the dam. During this period some 60 
deposits within a radius of 100 miles from the dam, in- 
cluding sand and gravel as well as rock, were investi- 
rated and tested. This investigation consisted of ex- 
ploring the deposits by pits, shafts, and tunnels, and test- 
ing the material for strength, grading, durability, and also 
for geological and chemical properties and characteristics. 

Usually one-eighth of the material removed from the 
pits was uniformly selected and screened for grading. 
Representative samples of the screened material were 
combined in various concrete mixes to provide samples, 
which were tested in the usual manner for tensile and 
compressive strengths. Cylinders up to 3 ft in diameter 
were tested in compression. Other samples were sub- 
jected to durability tests including 100 cycles of alternate 
freezing and thawing, and 5 cycles of the standard sodium 
sulfate test. Representative samples of the more favor- 
able deposits were subjected to a geological study, in- 
cluding the preparation of thin sections for micro- 


Pir River Bripce, Comprvep RAILROAD AND HIGHWAY 
Steel Erection as Seen from South Abutment 


scopic examination. Testing was done both in the 
laboratory at the dam and in the laboratory of the 
Bureau of Reclamation at Denver. 

In exploring the deposits, some 450 test pits were dug, 
varying in depth from a few feet to 30 ft. Ground water 
encountered above the bottom of the gravel in a few of 
the more favorable deposits required the extension of drill 
holes from the shaft bottom to further develop and 
sample the deposit. Many of the deposits contained 
considerably less than the 10,000,000 tons of aggregate 
required for the construction of Shasta Dam. Other 
deposits were quickly eliminated for failure to meet the 
durability test, and several of the remaining turned out 
0 be economically not feasible. 
ae general, it was found that the better gravels were 
‘ocated downstream from the dam along the Sacramento 
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River. Two deposits, the Kutras and the Hatch tracts, 
which are, respectively 10 and 30 miles downstream from 
the dam site, were finally selected for contract advertise- 
ment. The specifications provided that the 10,000,000 
tons of aggregate would be processed and delivered in 5 


PROCURING AGGREGATE AT REDDING GRAVEL PLANT 
Dragline Deposits Raw Material in Receiving Hopper 


sizes——sand, pea gravel, intermediate gravel, coarse 
gravel, and cobbles from 3 to 6 in. in diameter. 

It was found that the Kutras sand contained approxi- 
mately 25°) of inferior shaly material which was un- 
suitable. The specifications therefore required its re- 
moval and replacement by satisfactory reduction of 
suitable gravel fractions. Scrubbing was also required 
for the Kutras gravel to remove adhered coatings and 
to break up individual particles where incipient fractures 
prevailed. 

Certain portions of the Hatch tract were known to be 
deficient in cobbles, and selective development of the 
deposit was specified, including a provision that the 
expected cobble deficiency would have to be corrected 
by additions from other sources. The construction of 
several miles of expensive railroad was also necessary to 
reach the Hatch tract. 

The Columbia Construction Company, Inc., submitted 
the low bid and received the contract for processing and 
delivering aggregates from the Kutras tract. Construc- 
tion of the processing plant began in mid-summer of 
1939, and was rushed to completion so that the initial 
processed material, which was for railroad work, was 
delivered in December of the same year. The contract 
specified that the plant must be capable of producing 
22,000 tons of aggregate on peak days and of maintaining 
a delivery of 500,000 tons per month for several successive 
months. 

Material is excavated from the deposit and loaded onto 
the pit conveyors by two walking-type draglines of 7 
and 10-yd capacities. The larger machine is equipped 
with a boom 140 ft long. While the excavation to date 
has been only from 20 to 30 ft deep, it is expected that in 
some parts of the pit a 50-ft depth will be required, and 
the contract provides against such a contingency. The 
material removed overlays undesirable clay, shale, and 
decomposed deposits of inferior gravel, requiring con- 
stant and continuous pit inspection—a difficult task 
owing to the relatively high water table. Fines in an 
amount sufficient to give the material a tendency to flow, 
create problems in placing it and removing it from the 
stock pile, and in transporting it on steep conveyors. 
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Special drawdown gates and ribbed conveyor belting 
have been recently installed in an attempt to overcome 
these difficulties. 

After being excavated, the raw material is brought to 
the primary crusher unit by a belt conveyor. There it is 
first passed over a grizzly, the rejected large boulders 
being reduced by crushing to a maximum size of 10 in. 
The resulting product is conveyed to the top of the plant 
after it has passed through the surge stock pile. 

At the plant, the raw feed is taken to a set of screens 
where it is subjected to scrubbing by high-pressure water 
sprays under a pressure of 150 Ib per sq in. Here the 
sand is removed and washed into an 8 by 11-ft ball mill, 
which pulverizes the unsound particles. Gold is re- 
covered by passing the product from the ball mill over 
jiggs owned and operated jointly by the contractor and 
the owner of the deposit. After passing over the gold 
jiggs, the sand fraction is transported to a hydro separa- 
tor where some of the water, silt, and pulverized sand are 
wasted over a weir. 

After being drawn from the bottom of the hydro 
separator, the remaining sand is introduced into the first 
rake classifier, which removes the coarsest particles and 
rejects the water and finer sand portion for treatment 
by a second, and then by a third classifier. Since each 
classifier removes the coarsest portion it receives, the 
sand is conveniently graded into three specified sizes, 
which are stock-piled for drainage and later for recombin- 
ing in the proper proportions for the fineness modulus 
predetermined as the most suitable. The proportioning 
is accomplished by automatic feeders drawing material 
from the three sand fraction piles and discharging onto a 
common conveyor belt, which terminates with a dis- 
tributing tripper. The tripper uniformly blends the 
resulting sand product as it shuttles continuously along 
portions of a trestle 320 ft long and 60 ft high, maintain- 
ing a stock pile of considerable size for additional drain- 
age and subsequent delivery to the dam. 

Mention has been made of the screens at the top of the 
plant. These reject cobbles larger than 6 in. and direct 
them to a gyratory crusher for reduction. The gravel, 
after receiving the initial washing, is run through an 8 
by 30-ft trommel scrubber after which it is conveyed by 
belt to the screening tower for final separation and stock 
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piling. Rubber mounted, vibrating 
screens with square mesh are used. Th, 
stock piles are alined over a common 
reclaiming conveyor tunnel through 
which the finished product is delivered 
onto the belt for transportation to tly 
dam. This reclaiming tunnel also gop. 
tains a return conveyor, which carrie 
either surplus or rejected gravel back 
to the plant to be crushed or mille 
into sand. Two crushers in a closed 
circuit with a screen reduce this graye! 
to less than */s in. in size, after which 
it is stock-piled for the mill. 

This stock pile of finely crushed rock 
is placed near the coarse pile of yp 
blended sand, so that either materiaj 
can be drawn into the 8 by 12-ft rog 
mill for the manufacture of sand o; 
finer sand as the case may be. Aj 
manufactured sand is discharged dj 
rectly into the flow of natural sand to be 
washed and classified. The grading of 
manufactured sand is controlled by the 
rate of charging the rod mill with aggre. 
gate and water. The milling capacity 
varies between 50 and 100 tons per hour. . 

Wash water from the various screening and scrubbing 
operations is all sent to a dewatering rake which salvages 
the sand and sends it back to the raw stock pile. Thus 
there is no waste from the plant except the water and the 
undesirable silt and pulverized sand. 

Considering the plant as a whole, it receives raw ma 
terial at a rate of about 1,500 tons per hour, removes the 
unsound sand, scrubs the gravel, and grades the aggre 
gate into 4 gravel sizes and 3 sand sizes, then reblends 
the sand in the required proportions. An air blower als 
removes some of the roots and similar material from the 
aggregate. 

It was originally intended to deliver the aggregate t 
the dam by rail but the contractor was later given an 
extra work order to deliver it by belt conveyor at an ap 
preciable saving to the government. The handling oi 
material until it reaches its destined place in the dam as 
finished concrete is a major subject in itself. It will be 
treated in a subsequent paper. 

Shasta Dam, as one of the key units of the great 
Central Valley Project, is being built by the Bureau o! 
Reclamation, U.S. Department of the Interior. The 
writer is Construction Engineer. 
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Municipal Transportation 
Problems Solved by Probability Studies Applied to Census and to Use Data 


word transportation is used to 

include the operation of the 
three kinds of street use technically 
differentiated as “traffic,” ‘‘transit,”’ 
and “transportation.” Transporta- 
tion implies an interurban and long- 
distance characteristic; transit is 
local mass movement under more or 
less consolidated management; and 
traffic takes in the remainder, in- 
volving miscellaneous ownerships 
and numerous varieties of vehicles. 

Transportation affects urban con- 
ditions relatively little and involves 


[’ the title of this article, the 


By Ernest P. Goopricn, M. Am. Soc. C.E. 
Consuttinc ENGINEER, New York, N.Y. 


Fi NDING laws for, or setting limits 
to, such difficult factors as popula- 
tion, transit patrons, or riding habits as 
applied to growing cities seems well nigh 
an impossible task. But Mr. Goodrich 
analyzes a large mass of data to prove 
that it can be done. Sometimes the re- 
sults are no different from what might be 
expected according to general principles 
of probability. The practical aspects 
are tllustrated by studies and traffic plans 
for the city of Cincinnati, Ohio. This 
paper was read before a general session 
of the Society's Fall Meeting in that city. 


the kind, distribution, and density 
of population; changing economic 
conditions; factors of management 
such as fares and the type of service 
rendered; and such social factors 
as the now obsolete interurban 
line, and the advent and degree 
of use of the automobile. For ex- 
ample, Fig. 2 shows the actual 
effects of several of these factors 
as analyzed by Charles A. Stephen- 
son, statistician with the American 
Transit Association, through whose 
courtesy the data have been made 
available. According to his studies 


primarily only local terminals and through routes in the 


cities. 


However, when the street traffic is congested, 


transportation vehicles using the streets do affect condi- 
tions adversely in the net result. In New York City 
moves have lately been made to prevent the inauguration 
of new interstate bus routes which would pass through 
congested areas, and even to require the removal of ex- 
isting routes and terminals to locations outside such 


areas. In a recent decision, the Interstate 
Commerce Commission acknowledged the 
paramount right of the New York Police 
Department to regulate interstate bus 
routes and terminal locations within the 
area under its jurisdiction. All cities 
should possess comparable authority and 
take similar action. Planning commissions 
and traffic, pavement, and terminal engi- 
neers should have such possibilities in 
mind 

Urban transit as a social phenomenon 
seems to have become so consistent in 
many of its elements as to make possible 
the formulation of several dynamic laws 
with reference to it: 

|. As between communities of increas- 
ing size, the transit riding habit seems to 
increase as 1.162 times the 1.374 power of 
the population. On this relationship the 
straight locus line in Fig. 1 
These data were obtained from the U.S. 
Census and from Bulletin 496 
American Transit Association and apply 
almost exclusively to the years 1926-1935. 
2. In any selected community this 
nding habit has, in the past, increased 
approximately as the second power of the 
population. This was true of New York 
\ity, as shown by the extension of its 
graph in Fig. 1, and also of other munici- 
palities not shown. These cities seem to 
%€ normal cities in the light of the previ- 
usly mentioned studies. 
of special factors affect 
pam a itin any selected community 
Sreater or less degree. Among these 


lactors are local conditions of topography; 


of many communities by methods of multiple correla- 
tion analysis, the dominant factors which affect riding 
habit are five in number| and ;may be divided into 
three groups: 


1. Factors Within Company Control 


(a) Average level of fares 


(6) Service standard—vehicle miles operated 
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320 the rate of change of per capita bank debits. The cloge. 
ness with which such empirically determined curves §; 
280 the historical factsi s shown by the curves in Fig. 2 
Two conclusions reached by Mr. Stephenson which 
are of interest to city planning engineers are that 
240 “Any further severe permanent losses due to increasing 
[automobile] registrations are most unlikely.” 
5 200 “The population trend indicates that an era js 
. now being entered wherein the force of populatioy 
g growth will be so weakened as to have a decided damping 
= 160 effect upon transit operations.” 
> ‘Increased number of purchases as distinguished from 
120 increased number of purchasers 
. should be given careful [sales| at 
tention.” 
60'j920 2122 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 1939 yee ey = oe habit— 
Year in trolley, bus, and private auto- 
110 T mobile—will be certain to 
\ Fic. 2 (Anove) oN Ripinc Hasit increase at least as fast as the 
i or CHANGES IN ECONOMIC AND population, this fundamental ». 
90 | OrHer Factors cial factor deserves carefu! study 
K7 as to its probable future amount 
80 }+—__#kA in specific communities and states, 
Fic. 3. (Betow) VARIATION IN PoPULA- and in the continental United 
» 70-—-4 rion Density witH DISTANCE States as a whole. Consequently, 
< i] FROM CENTER oF CITY the results of certain population in- 
&60 vestigations are believed pertinent 
550 Research seems to show that 
2 population groups are automati 
ao . cally formed in accordance with 
Lhe, | © = Point on Probability Curve which 
a + applies to the repetitive flips of a 
bY >= | coin in so far as the allies in 
20 groups of varying size are con 
~ | | 
So cerned, and that the same law has 
held for a hundred years in this 
>= —+ country. As far as known, this 
5 ? 9 law was first pointed out in m 
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Miles From Center of City 


debits per capita 


2. Factors of an Economic Nature 
) Purchasing power, represented by bank 


paper presented before the Amer 


can Sociological Congress in New York in 1926, for 


which presentation some of the data used herein wer 


prepared, for example Tables I and II. 


(6) Rate of change in purchasing power ~ 
3. Competitive Factor 
(a) Automobile registrations 
Several of these individual factors have been com- 
bined into compound factors for greater precision. 50 ee om 
His general formula shows that the computed riding 40 ~— 
habit is the summation of functions of the vehicle miles 0 SS 
operated, of the per capita bank debits divided by the 
average fare level, of the persons per registered auto- © 5. | NA 
mobile divided by the per capita bank debits, and of =~ Ly Y 
1920 
Taste I. Numpers or COMMUNITIES OF GROUPED SIZES © 
CoMPARED WITH CHANCES OF DRAWING SEQUENCES OF ~ 10 
DIFFERENT DIMENSIONS 
1927 
CHANCES OF 
SECURING pes 5 
NUMBER OF SEQUENCE 
PoruLaTion Grours INCORPORATED OF SIZt 4 
PLACES IN Size oF GIVEN IN \\ 
Lower Limit Upper Limit Group SEQUENCE 2.787 Turows 3 
2,500 5,000 1,320 1 1,393 PHILADELPHIA ‘\ ST. LOUIS 
5.000 10.000 721 2 607 \\ 
10.000 20.000 388 3 348 2 | | 
20,000 40,000 174 4 174 \\\ 
40.000 80.000 5 S7 
80 O00 160.000 45 6 
160.000 320,000 22 7 22 
320,000 640.000 il 8 11 1 2 3 4 5 10 2 3 45 
640,000 1,280,000 3 9 5 Distance From Center of City, in Miles 
1,280,000 2,560,000 2 10 
2,560,000 5 120,000 0 11 1 Fic. 4. VARIATION IN PopULATION Density FOR PHILADELPH 
5,120,000 10,240,000 1 12 0 AND St. Lours, SHOWING EFFECT OF INCREASING 
Total 2,787 2,787 Use oF AUTOMOBILES 
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Fic 5. DistRrBUTION oF CLIMATIC 


Frank E 
and Sons, Inc., New York, 1933 


It also seems certain that the variations in average 
density of population distribution in many cities in the 
past correspond rather closely with pure chance. In 
this case, near urban centers, chance would indicate a 
distribution like that of shots on a target, and the inverse 
distance law would operate outside such centers. Actual 
and probability data for various cities are shown in Fig. 3. 

It is probable that the use of the automobile may have 
modified the densities of the outlying rings of most cities 
s as to increase the populations in them above that indi- 
cated by the theory of probabilities (as to shots on a 
target), shifting to a density varying inversely with dis- 
tance from a central core, but having a smaller density 
limit inside that core. This fact, as exemplified by Phila- 
delphia and St. Louis, is shown in Fig. 4. Curves for other 
cities show that the interurban electric railroad had some 
such effect in its day. Incidentally that 
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SNERGY IN THE UNITED STATES, 
rrom Hicuest (NORTHEAST AND Far West) To Lowest (SoutH) 
Reproduced from Economic and Social Geography, by Ellsworth Huntington, 
Williams, and Samuel van Valkenburg, John Wiley 


traffic, transit, and transportation 
measures, an intensive study was made 
of the past, present, and probable fu- 
ture population of the city. In addi- 
tion to all governmental data, statis- 
tics as to persons of school age, indus- 
trial employment, newspaper circula- 
tion, telephone subscribers, bank clear- 
ings, water connections, building permits, au- 
tomobile registrations, street traffic counts, 
parking counts, street car and bus passen- 
gers, new business branches established each 
semi-decade, were all carefully analyzed as to 
totals, and as far as possible as to geographi- 
cal origins. 

This study led to certain conclusions, the 
principal ones being that: 

1. The 1930 population figure for Cincin- 
nati showed an erratic departure from a re- 
markably consistent previous growth. 

2. The 1940 population would show only 
a small percentage of increase. (The esti- 
mated total was only 1'/:% too high——460,000 
against an actual 452,852.) 

3. Decentralization in population was so 
great during the 1920-1930 decade as to con- 
siderably depopulate the central area, and business grew 
even more rapidly in the suburbs. 

4. The considerable expenditures for civic improve- 
ments which had been made were so largely outside the 
central business district that an unbalanced condition 
had been created, to the detriment of the whole city, but 
particularly of the commercial center. 

5. Traffic was so great at times and at certain points 
in the business district as to cause delays and annoyance 
to both automobile users and mass transit riders; yet 
such traffic had shown no growth for over a decade. 

6. If the city as a whole was to prosper, the business 
district would have to be improved both in traffic 
efficiency and in appearance. 

The traffic and transit facilities were given intensive 
study, especially in the downtown area. After considera- 


same law of inverse variations seems to 
have applied to the number of persons per 
automobile, measured from a given date, and 
with an asymptotic saturation of ownership. 

It should be pointed out that practically 
all growth curves have a typical shape, 
whether they apply to chemical reactions, 
fruit flies in a bottle, yeast cells, or human 
beings. Furthermore, the same is true of 
many human social factors, such as the 
use of vehicles. Turning to other factors Veda 
which affect distribution, climate seems to 
be a dominant one, at least in the United Viaduct 
States (Fig. 5). Concentration of urban > 
population follows the climatic pattern al- 
most uncannily. The maps which correlate 
population distribution and climate also 
show that topography—-proximity to water- 
Ways, lor example—is also effective. Many 
ther correspondences could be cited. 

Some of the methods employed to esti- 
mate luture populations and their applica- 
‘on to Thunicipal transit planning are most 
tasily described by reference to studies made 
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tion of such possible alternative projects as the under- 
ground operation of private automobiles, elevated rail- 
roads over streets or in centers of blocks, major street 
widenings, partial subway facilities for transit operation, 
and a complete downtown subway loop system for all 
mass transit, the latter was found to be by far the best 
solution. Incidentally, the use of this device would auto- 
matically make use of the uncompleted subway initiated 
many years ago. In fact its largely amortized existence 
was a factor in the final decision. The route of the 
subway loop is shown in Fig. 6. 


Engineers’ 


Ingenious Suggestions and Practical Data Useful in the Solution of 
a Variety of Engineering Problems 


Velocity Distribution in Open Channels 


By Vito A. VANONI, Assoc. M. Am. Soc. C.E. 


Prorect Supervisor, Cooperative LaBoraTory, Sort CONSERVATION SERVICE, 
Cavirornia INstituTE or TecHNo.ocy, Pasapena, CAtcir. 


HE von Karman universal logarithmic velocity 
distribution law for pipes is 


V — 2.3 
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As a correlated part of the complete plan for dow, 
town traffic improvement, a belt boulevard of head, 
streets around the downtown area was recommiended 
It should be operated as a one-way system counter 
clockwise) for the detouring of all through traffic and ¢, 
provide a route by which a vehicle could reach the point 
nearest to its destination within, before entering the 
“congested”’ area. 

The streets of the inner zone should be made pure) 
one-directional, alternately, and with a modified signal 
TaBLeII. NUMBERS OF AMERICAN COMMUNITIES IN Two Lowes; 
Size Groups FoR Four DECADES COMPARED WITH CHANcRs 

DRAWING SEQUENCES OF CORRESPONDING DIMENsions 
(a) Number Indicated by Actual Count 


TOTAL NUMBER OF COMMUNITIES 
NUMBER OF 
COMMUNITIES Between Bet ween Tota! 
CENSUS or 2,500 2,500 and 5,000 and Between 2 5 
Date AND OVER 5,000 10,000 and 10,00 
1920 2,787 1,320 721 2,041 
1910 2,313 1,106 621 1.727 
1900 1,801 893 468 1,361 
1890 1,429 " 726 339 1,065 
(b) Number Indicated by Chance 
NUMBER OF SEQUENCES IN 
Tora, NuMBER OF 
THROWS IN SEQUENCES OF TOTAL oF 
Census TOTAL SEQUENCEs 
Date Tarows 1 2 
1920 2,787 1,393 696 2.0890 
1910 2,313 1,156 578 1,734 
1900 1,801 900 450 1,350 
1890 1,429 714 357 1,071 


timing. The practicability of the latter arrangemen 
was analyzed analytically, graphically, and by a three 
dimensional model. A scheme to do away entirely with 
all traffic lights and to permit absolutely continuow 
vehicle operation at all times, subject to pedestria 
crossings, was devised, but I felt it was too radical ever 
for submission in the report. In Fig. 7 is shown th 
operation of such a traffic system as applied to th 
Cincinnati Central Traffic District. 

If the proposed subway loop is built, and if subsuriac 
sidewalks along both sides of the structure are included 
Cincinnati will possess the most complete and efficient 
traffic and transit system of any city in the country, i 
not in the world. It is believed that the transportatin 
principles here described can as logically be applied to thk 
problems that harass other municipalities. 


Notebook 


where V is the velocity at a radial distance y from © 
wall; Vusx is the maximum velocity in the cross * 
tion, that is, the velocity at the center; rt is the inct 
or shear stress at the wall; p is the mass density ©!” 
fluid; & is a universal constant having a value ©! 
ry is the radius of the pipe, and 2.3 is merely the !a’ 
for conversion from common to natural logarth 
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Vou. Il, N o. 6 
ror the case of uniform two-dimensional open-channel 
gow the above equation becomes 


where d is the depth of the flow, S the slope of the channel, 
and g the acceleration of gravity. Equation 2 can be 
solved for V, the velocity at any level, which in turn can 
be integrated over the depth to give the discharge per 
anit width. This quantity divided by the depth, d, gives 
the average velocity, 


V = Vex + V eds 


where 6, the lower limit of integration, is taken as a small 
jistance from the bottom. Performing the integration 
in Eq. 3 and noting that the lower limit of the integral 
vanishes as 6 approaches zero gives, 


(4) 


Eliminating Vax between Eqs. 2 and 4, and rearrang- 
ing, gives 


; l ‘ 
V=V + gdS (1 + 2.3 


which expresses the distribution law in terms of V in- 
stead of V mune 

The location of the point at which the velocity is equal 
to the average is found by substituting V of Eq. 4 for 
lin Eq. 2, with the result that 


where y,, in precise language, is the distance from the 
channel bottom to the filament moving with a velocity, 


\’, equal to the average for the profile section, and e is 
the base of the natural logarithms. The depth to this 
filament measured from the stream surface is then 

— y, = 0.632 d. The above result states that the 
depth to the average velocity is always the same fraction 
if the depth of the flow, that is, 0.632 d. This result is 
valid as long as the velocity distribution is logarithmic 
in form and is not affected by the values of WgdS or k 
in Eq. 2, or by other factors such as the channel roughness. 
For instance the result would not be changed by varying 
®, provided that in doing so the velocity distribution was 
not altered from the logarithmic form. 

Figure 1 shows rectangular and semi-logarithmic plots 
ol velocity profile measurements made on the center line 
ol a rectangular flume 2.77 ft wide, with uniform flow 
0.99 ft deep. The measured values are represented by 
circles while the solid lines represent Eq. 2. Since the 
velocity distribution follows Eq. 2, the velocity at 0.632 d 
irom the surface is equal to the average for the profile 
section. 

Experience in stream gaging has shown that the veloc- 
ity ata depth of 0.6 d from the surface is a good approxi- 
mation of the average for the profile section. From data 
- 4/6 measurements in rivers, Hoyt and Grover (River 
Mise harge, Wiley and Sons, 1912) obtained a mean value 
"1 U.62 d for the depth to the average velocity. It has 


also been found that the mean of the velocities at 0.2 d 
. gives a good approximation of the average. 
For logarithmic distribution the depth to the average 
velocity s 0.632 d instead of 0.6 d, while the average of 
the velocities at 0.2 d and 0.8 d is exactly equal to that 
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at depth 0.6d. The latter relationship may be seen 
from Fig. 1 (6) or derived from Eq. 2. 

The fact that in streams the maximum velocity does 
not occur at the surface precludes the possibility that the 
velocity distribution is strictly logarithmic. However, 
the relations that have been discussed indicate a striking 
similarity between observed distributions and those 
following the logarithmic law, and offer reasonable 
justification for the use of this law in calculating some 
of the performance characteristics of natural streams. 

Relations similar to those developed for two-dimen- 
sional channels can also be derived for circular pipes. 
Bakhmeteff (The Mechanics of Turbulent Flow, Prince- 
ton University Press, 1936) obtained the relationship 


Vex — V 3 1 


in which V is now the average velocity in the pipe. 
Substituting V from Eq. 7 for V in Eq. 1 gives 
Yo = 0.223 79... .. (Sa) 
or = — Ve = O.777 (8d) 


where y, is the radial distance from the pipe wall to the 
point where the local velocity has the same value as the 
average for the entire cross section, and r, is the distance 
from the center to the same point. Exhaustive experi- 
ments with flow in pipes have shown that the velocity 
distribution follows the logarithmic law but the rela- 
tionship expressed in Eq. 8 has not been pointed out. 
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Stability of Spillway Channel Side Walls 


ASsIsTANT ENoineer, U.S. 


PILLWAY channels are commonly designed to have 

a joint between the slab and the side wall at a short 
distance from the face of the side wall (Fig. 1). The joint 
is commonly designed to be capable of transferring shear, 
but not moment, through the use of either steel dowels 
or a key in the concrete. The side wall is investigated 
for stability by applying the three equations of equi- 
librium to determine reactions. The shearing force 
acting at the joint between side-wall toe and channel 


Vou. 1, 
By STaNLey BENSCOTER, Jun. Am. Soc. C.E. 
ENGIneeR Orrice, VickssurG, Miss. 
Substituting Eq. 2 in Eq. 1, 
d*‘z k 
m 
dx‘ El 
Introducing the fundamental length A, for convenieng 
4/ 
k ? 
The differential equation becomes, 
d‘s 4 
dx* 


ime 
— 
F F 
I fe 


Fic. 1. Secrion or SprLtway CHANNEL AND LOADING 
base-slab is usually neglected, and the resultant deter- 
mined on this basis is kept within the middle third of the 
base. 

The purpose of this article is to develop a reasonable 
formula for evaluating this neglected shear force so that 
it may be brought into the stability analysis of the side 
wall. <A formula for bending moments in the channel 
slab is also obtained. 

The following notation is used: 


a = half slab width W_ = toe pressure of side wall 
FE’ = modulus of elasticity of w, = heel pressure of side wall 
concrete 


x = horizontal coordinate 


E = E’'/(1 — yw), modified = vertical displacement of 
modulus of elasticity slab caused by load 
I] = moment of inertia of slab +s, = vertical displacement at 
per unit of width x=a 
k = foundation modulus a = a/X, an angle 
M = bending moment = W 4EI/k, a length 
Vo = shear = Poisson's ratio 
w = reaction pressure atany 4 <= aconvenient function, see 
point Eq. 16 and Fig. 2 


Vertical displacements of the slab are governed by 
the following differential equation, 
i- 
dss _u (1) 


dx‘ El 


Let us make the assumption that the displacement at 
any point is proportional to the reaction pressure at that 
point. This assumption leads to a reasonable shape for 
the pressure and displacement diagrams and is expressed 
by 


The solution of this equation may be written in the fol 
lowing form, 


= Asin x/\ sinh x/X + B cos cosh x/\ + 
C sin x/X cosh x/A + D cos x/X sinh x/X 6 


The four constants of integration must be evaluated 
through a consideration of the boundary conditions 
Because of the symmetry of the structure and the load 
ing system, we may set the coefficients of the unsym 
metrical terms equal to zero: . 


@ 7 
The boundary conditions are, 
atx = +a, M = Oand V = —F... § 


This gives us the following requirements to be imposed 
upon the derivatives of z, 


d*z d*z —F 


Differentiating z and substituting in Eqs. 9, leads to 


ET sin 2a + sinh 2a 
cos acosh a 
B 


EI sin 2a + sinh 2a 
The formula for z becomes 


in sinh in inh 
EI (sin 2a@ + sinh 2a) d \ 


x x 4 
cos a cosh cos cosh 


The formula for bending moment becomes, 
d*z 2Fx 
(sin 2a + sinh 2a) 


M = EIT, 


(sin a sinh cos , cosh cos @ cosh sin 


Using Eqs. 2 and 4 we may write, 


sin 2a + sinh 2a 


a sinh? a + cos* cosh 
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where = 


1 /sin 2a + sinh 2a (16) 
}......... ) 
2\cos 2a + cosh 2a 


rhe function @ is represented graphically in Fig. 2. 

rhe shear force F is given by Eq. 15 in terms of the toe 
pressure w. The vertical component of reaction on the 
side wall can now be completely expressed in terms of 
the two pressures w, and Wy. These may in turn be 
computed by applying to the side wall the two equations 
equilibrium, =0 and == 0. 

Application of the foregoing equations is entirely de- 
pendent upon an evaluation of the foundation modulus k. 
This calls for measurements of vertical displacements and 
soil pressures at various points beneath the slabs of 
actual structures. Accompanying measurements of 
ompressive strains in the bottom of the slab and tensile 
strains in the top steel would add much to the value of 
such a study. However, some approximations are avail- 
able. H. M. Westergaard, M. Am. Soc. C.E., has pre- 
sented discussions of this modulus in various studies of 
stresses in highway pavement slabs (Public Roads, 
April 1926, p. 25; June 1929, p. 65; Dec. 1933, p. 185; 
also “Stresses in Concrete Runways of Airports,” Pro- 
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ceedings Highway 0.7 
Research Board, 

Dec. 1939, p. 197, 06 
and reprinted by 
Harvard Univer- os 
sity, Graduate 
School of Engi- 


No. 282). For 
the present, the 2° 
value of Rk = 100 


Ib per cu in. may 02 
be adequate for 


designing chan- 0.1 

nels like the one 

discussed. This 0 

value is only satis- o 05 10 15 20 25 630 
factory for chan- Values of a= $ 

nels resting on soil Fic. 2. THe Smear Coerricient, ¢ 


—not shaleorrock. 

Taking account of this shear force at the toe of a spill- 
way channel side wall will result in a reduction of re- 
quired base width and a consequent saving of steel, 
concrete, excavation, and backfill. 


Our Readers Say 


In Comment on Papers, Society Affairs, and Related Professional Interests 


The Engineer's Role in Planning for 
the Future 


To rue Eprror: The role of the engineer in “The Defense Chal- 
is well presented by Colonel Bres in the March issue of 
Civ. ENGINEERING. There is, however, one job for the engineer, 
which appears to me to be just as essential and important to the 
welfare of future society as the actual task of winning the war on the 
fighting and industrial fronts. Certainly, at the present moment 
this job may not be as pressing as is the task of producing planes 
and guns but, if neglected, it can easily mean the collapse of the 
social order for which we are fighting. 

rhis job is the planning of ways and means to carry on after the 
moke and fire of conflict clear away. To meet and defeat the re- 
ession that will follow the war will require the services of many 
Che slack in employment resulting from the shutting 
down of the all-out war production on which we are now embarking 
be taken up in an orderly productive manner, if we are to 
prevent a catastrophe as severe as the war itself. We are certainly 
in a good position to learn from our recent experience with the 
depression how best and most economically the job can be done. 
Great programs of economically justifiable public works will un- 
doubtedly be undertaken, and engineers and others should now be 
planning, analyzing, and laying out these projects so that when the 
ume arrives the blueprints will be ready. In the industrial areas 
whe re huge war industries are now being built up, great reservoirs of 
‘bor and equipment will be available for peace-time production 
iter the present emergency is over. It seems to me that industrial 
“ngineers and planners should be developing means by which peace- 
— — ty can salvage some profit from this war-time necessity. 
“ee control and water conservation projects that are feasible and 
istihable will undoubtedly be in the forefront during the post-war 
“onstruction period. It is right that they should be because the 
"“Tvation of our natural resources is necessary for the continua- 


lenge 


engineers 


nust 


‘on of the good life. Social freedom would be empty without 
womic Irecdom, An enormous amount of work will be required 
foresters, economists, and other technicians before 
ne fumbers of men can be put to work on such projects. It is 
my by early and comprehensive study and planning that waste 


and inefficiency can be eliminated in the carrying out of these proj- 
ects. It was found, in 1930, that industries cannot wait for plans 
to be formulated to take care of their workers. As soon as the de- 
mand for what they are producing is curtailed labor layoffs must 
follow. 

We need to think about these things now, because we are not sure 
how soon the employment slack will need to be taken up. Colonel 
Bres expressed the situation very well when he said, ‘‘Traditionally 
it has been the policy of our national government, after a crisis has 
passed, to ignore entirely the need for preparedness to meet emer- 
gencies that may manifest themselves in the future. In the face of 
this policy to ignore the future, when an emergency such as the 
present one appears, our task for preparedness assumes the propor- 
tions of an overload burden.” 

RoGerR E. Amipon, Assoc. M. Am. Soc. C.E. 
Riverside, Calif 


Manning's n 


To THE Epiror: I was interested in Mr. Kennedy's article on ‘‘Re- 
lation of Reynolds’ Number R to Manning's n,”’ in the February 
issue, but the subject requires a further word. If we apply Man- 
ning’s formula to pipes, where the experimental facts are somewhat 
better known than for channels, Kennedy's Eq. 1 may be written 


j= 


where D is the diameter of the pipe in feet. For any single diam- 
eter, then, Manning’s formula makes f a constant times n*, and 
independent of both the velocity and the viscosity. The accompany- 
ing Fig. 1 (a) is a plotting of the case where D = 1 ft, superimposed 
on Fig. 94 of the writer’s Mechanics of Liquids. (This latter is an 
extension of the relation found by Nikuradse between f and R 
plotted logarithmically.) It shows that at high velocities—that is, 
in the rough pipe zone—Manning’s formula is quite satisfactory, 
that at one single value of V (for each viscosity) it gives the correct 
smooth pipe value, and that for all lower velocities it gives too low 
values of f. For example, when D = 1 ft and nm = 0.010, the correct 
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‘for smooth pipe, 0.0185, is given when R is about 90,000. For R = 
4,000, Manning's formula gives f = 0.0185 instead of the correct 
value of 0.040. It is quite certain that the situation for channels 
will be similar 

A similar plotting for the single value of » = 0.010, and a kine- 
matic viscosity of 0.0000125 sq ft per sec is shown in Fig. 1 (6). 
Each line represents one velocity, the Reynolds number being 
changed by varying the diameter. These lines form a crude ap- 
proximation to the lines of equal absolute roughness shown on 
page 208 of the fourth edition of Daugherty’s Hydraulics 

In models that preserve dynamic similarity to the prototype, the 
velocity in the model is the velocity in the prototype divided by the 
square root of the scale ratio. Therefore in Fig. 1 (c) lines have 
been drawn for various values of m for the case in which V = yD 
and the viscosity is the same as before. This would be the situation 
in a series of undistorted models of various scale ratios, with the 
slope of the energy gradient = 0.0004 and Chezy’s C = 100. Fig. 
1 (c) shows that for this one case, » = 0.0105 would fit the smooth 
pipe curve fairly well through a wide range of Reynolds numbers. 
But this is far from saying that a hydraulically smooth model will 
preserve dynamic similarity with a hydraulically smooth prototype. 

The same figure shows that if the prototype has m = 0.025 and a 
Reynolds number of 80,000,000, it will have f = 0.025. A 1:25 
scale model of it will have a Reynolds number of 640,000, and if it 
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has the same relative roughness, Fig. | (c) shows that it wil have 
the same f as before, and that n will be 0.0146, which checks the 
rule that nm, = L,'/*, For a 1:400 scale model, the Reynolds 
number would be 10,000. To keep the same f (and thus presery 
dynamic similarity) would require n = 0.0092. But no amount of 
smoothing of the model wili keep f down to 0.025 because the 
smooth pipe curve shows that for this R, f will be 0.031. The case of 
open channels is similar, and a blind following of Manning’s formula 
may lead to difficulties. 

W. Powe, M. Am. Soc. CF 

Associate Professor of Mechanics. 
Ohio State University 

Columbus, Ohio 


Slide- Rule Computations 


Dear Sir: In the article on “The Decimal Point in Slide-Ru 
Computations” by W. D. McFarlane, in the March issue, the 
author mentions four rules given in slide-rule handbooks for deter 
mining the decimal point when using the C and D scales, and fou; 
more for the CI and D scales, or eight rules in all. Mr. McFarlane 
then states that he accidentally feund a single rule which applies 
both to the C and D and to the CI and D scales 

The writer is not acquainted with the eight rules mentioned as 
appearing in slide-rule handbooks. However, for more than 
twenty years he has known one simple rule which is generally 
taught in Europe to beginners in the art of slide pushing. In fact. 
slide-rules of German manufacture actually have printed near the 
left-hand index of the D scale “Quot. + 1” and near the right- 
hand index ‘“‘Prod. —1,’’ which is a shorthand statement of the 
rule. This rule was originally intended to apply to the C and D 
scales, but it also applies to the CI and D scales. 

For this method the actual number of figures to the left of the 
decimal point for numbers greater than unity taken with the posi 
tive sign, or the number of zeros between the decimal point and 
the first significant figure for numbers smaller than unity taken 
with the negative sign, are used. This is the same as the char 
acteristics of the common logarithms plus one 

The rule may be stated as follows: In multiplication add and in 
division subtract the number of figures or zeros (algebraically, of 
course). If a product falls to the right of the factor on D-scale, 
subtract one; if a quotient falls to the left of the dividend on D 
scale, add one. 

Taking the author's example, we have the following procedure 


Cland D: 1,250,000 0.813 (7+ 0 = 7) 

Cland D: dividing by 64.3 (7 —2 = 5) 

Cland D: multiplying by 2 (5+1-—1 = 5) 

C and D: dividing by 0.426 (5 — 0 = 5) 

C and D: multiplying by 15,900 (5+ 5 = 10) 

C and D: dividing by 52.7 (10 — 2 = 8) 

Cland D: multiplying by 0.0107 [8 + (—1) — 1] = 6 
C and D: dividing by 0.429 (6— 0 = 6) 


Therefore, the result has six figures to the left of the decima’ 
point—that is, it equals 558,000. 

The rule takes longer to state than to apply. With use it be 
comes a sort of second nature and to the writer, at least, it seems 
simpler than the one accidentally found by Mr. McFarlane 

A. Santos, Jr., Assoc. M. Am. Soc CE 
Assistant Hydraulic Engineer, 
The Sao Paulo Tramway, Light and Power 
Company, Ltd. 
Sdoe Paulo, Brazil 


Notation for Partially Restrained 
Structural Members 


To THE Eprtor: I was interested in Mr. Suominen’s article 
“Partially Restrained Structural Members,” in the February ie 
In his notation, half the carry-over factors indicated in Fig. - \ 
are so-called ‘nominal,’ and the other half are “modified a 
the reader who does not already know the solution to the problem 
this may be confusing. ; 

The degree of restraint, f, mentioned by Mr Suomunen, “ys 
sentially the same as the degree of fixation defined by Hickerso 
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Statically Indeterminate Frameworks (University of North 


conden Press, Chapel Hill, N.C.). Applying the Hickerson 
B Cc 
w=12 
= 4-05 
> 
= 0.5 
S00 ~~ 70.00! 10.00 10.001 
Fic. 1 


method to the problem given in Fig. 2, one may proceed in the 
following two ways, each serving as a check on the other: 


1) Using the formula Mgc = —Megz = - Cec = 
1+f 1.5 12 
(12) (15) = —10.00; 


2) Using the table of coefficients (page 92 of Hickerson’s book), 
Mec = —CwLl = —0.0555 (12) (15) = —10.0 


The foregoing results are final, no distribution is necessary (see the 
accompanying Fig. 1). Since end A is fixed, the carry-over factor 


The similarity of the symbols used by Suominen and the nota- 
tion of the Hickerson method are indicated in Table I. Obviously 


TABLE I 
SUOMINEN HICKERSON 

Carry-over factor MCOas = 4fp (;) 

from A to B 3+ fs \2 3+ fe 

4 El 

Nominal stiffness L Ke 
Moment at A if Fa CAB 

both ends are 

fixed 


MFa = —(Fa + 
Fp (CO,,) (1 — 


MF ,= + 


Map = —CaB — 
— 


Moment at A if 
end A is fixed 


Moment at B if 


+ Sepa 
end A is fixed 


there is no point in using the formula ———- ('/;) instead of ———— 
te 3+ fe 


for the carry-over factor 
CHARLES H. Frick 
Instructor in Mathematics 
Montana State College 
Bozeman, Mont 


Sub-Atmospheric Hydraulic Models 


To rae Eprror: In recent months considerable discussion has 
centered around the usefulness and limitations of hydraulic models 
in which the atmospheric pressure surrounding the model is reduced 
‘8 proportion to the linear scale ratio of the model. The opinion 
has been expressed that because the vapor pressure of the liquid can- 
not likewise be reduced, the usefulness of such a model is greatly 
limited. I should like to call attention to the fact that this limita- 
tion can be overcome by the addition of a constant to the atmos- 
pheric pressure in the model. Using a 1:15 scale model as an ex- 
ample, this constant can be computed as follows: 


stmospheri pressure in prototype = 33 ft of water 
Theoretic al atmospheric pressure in model 
33 = 2.2 ft of water 
15 
Vapor pressure of liquid in prototype at 68 F = 0.77 ft of water 


(0.77) 
| vapor pressure in model (15) 


Hypothet 


ll 


.05 ft of water 


“onstant to add to atmospheric pressure in 
model to make model and prototype cavitate 
at the same time (0.77-0.05) = 0.72 ft of water 
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Actual atmospheric pressure to be used in 
model (2.2 + 0.72) = 2.92 ft of water 


With an atmospheric pressure of 2.92 ft of water in the model, the 
model will act like the prototype, cavitation occurring at the same 
places and under the same dynamic conditions as in the full-sized 
structure. It must be remembered, however, that because the gen- 
eral pressure level of the model has been arbitrarily increased by 
0.72 ft of water, all pressure readings in the model will have to be 
corrected by subtracting this amount before transferring them to the 
prototype scale. 

The formula for determining the atmospheric pressure to be used 
in the model in a general case would be as follows: 


= IP, + (1 — DVp 


where p, = atmospheric pressure to be used in model (feet of 
water absolute) 
P, = atmospheric pressure in prototype (feet of water) 
l = linear scale ratio of model (in example / = '/),) 
Vp = vapor pressure of the water at specified temperature 
(feet of water) 


Since it is generally admitted that flow conditions are unaffected 
by the atmospheric pressure surrounding a model, the above addi- 
tion to the atmospheric pressure in the model will not produce any 
error in results. In any such testing, however, the effect of dis- 
solved air on the results should be considered. H. A. Thomas, 
M. Am. Soc. C.E., and E. P. Schuleen, Assoc. M. Am. Soc. C.E., 
in their Madden Dam outlet tests solved the air problem by re- 
circulating the water in a closed system and under a high vacuum 
until most of the dissolved air had been removed (PROCEEDINGS of 
the Society for November 1940, pages 1623 to 1658). 

Joun C. Harrovp, Assoc. M. Am. Soc. C.E 
Office, Chief of Engineers, 
U.S. War Department 
Washington, D.C. 


Sabotage by Bacterial Infection 


Dear Sir: The article, in the March issue, entitled ‘‘Bacterial 
Contamination Improbable as an Implement of War,’’ by Carlo G. 
Flebus, was of much interest tome. I cannot say, however, that I 
agree with Mr. Flebus’ conclusions in view of the weight of evi- 
dence to the contrary. 

Although there is some basis for the belief that most pathogenic 
organisms will not persist for any great length of time in a body of 
water, bacterial contamination is known to persist for an extended 
time in the distribution system. Epidemics of water-borne dis- 
eases have been reported traced to accidental contamination of 
water supplies by organisms from an active case or from a carrier. 
Furthermore, a large percentage of the gastro-enteritis outbreaks 
each year, with high morbidity, are suspected, with good evidence, 
of being water borne. Although certain organisms are known to 
be associated with such epidemics, studies reveal that the cause is 
most often not possible of determination. 

With regard to bacterial flora indigenous to certain continents, 
I believe there is plenty of evidence to show the transmission of 
infectious diseases from one continent to another with, if anything, 
increased virulence due to the lack of native immunization against 
the particular strain introduced. The acceptance of the so-called 
“germ theory’’ of disease is based largely upon the fact that the 
same species of organism will produce the same symptoms in case 
after case, regardless of the geographical location of the victim. 
It is true, however, that a number of strains of a particular species 
of organism may exist in different localities and even in the same 
locality. The virulence of such strains varies greatly, and it is 
often possible to develop weak strains of a given organism to the 
basis of a form of immunization whereby a weak strain of the 
living organism is introduced into the body in order to build up a 
natural immunization in the body against virulent strains of the 
organism. 

The author’s allusion to the spread of tropical diseases by the 
introduction of infected hosts apparently refers to such diseases as 
plague and yellow fever, which are not water borne bu tare spread 
by certain species of insects. The Foreign Quarantine Division 
of the U.S. Public Health Service maintains a constant vigilance 
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against such diseases by rigid inspection and fumigation of ships 
and aircraft arriving from possible sources of infection 
The 5-day oxygen-demand test is by no means routine for water 
supply examinations. The so-called “Treasury Department 
Standard," which forms the basis for routine water supply ex 
aminations, specifies the coli content as determined by the ‘‘Stand- 
ard Methods of Water Analysis’’ of the American Public Health 
Association. There are certain other provisions regarding the 
sanitary aspects of the physical plant and the physical and chemical 
qualities of the water, but tests for these factors are not as general 
or as frequent as the routine test for coli. Further, the many test 
mediums now in use for E. coli determinations are by no means 
as inhibiting to other coliform organisms as Mr. Flebus implies 
During the past few years biologists have given attention to the 
use of certain plankton forms as indicators of pollution. The find- 
ings thus far have shown that while certain plankton forms are 
found in, and seem to prefer, polluted waters, the division be- 
tween pollutional and non-pollutional species is by no means clear- 
cut In any polluted body of water the zones of pollution, deg- 
radation, and recovery tend to overlap somewhat, and the or- 
ganisms and processes naturally tend to do the same 
In addition to the sabotage of water supplies by bacterial con- 
tamination, the possible use of milk and other foods as a means of 
spreading bacterial infections should not be overlooked. Particu- 
larly, milk-borne epidemics may be quite widespread and disas- 
trous. Pasteurization should be compulsory for all supplies in 
these troubled times and the utmost vigilance and care taken in 
protecting the distribution arrangements, particularly in our 
larger industrial areas 
It is sincerely hoped by the writer that those responsible for the 
safety of our public water supplies and those whose primary inter- 
ests are in the protection of the public health will not allow them- 
selves to be lulled into any sense of false security, but will main- 
tain rather more than their usual vigilance in these matters 
CHARLES T. CARNAHAN, Assoc. M. Am. Soc. C.E. 
Public Health Engineer, U.S. Public Health Service 
Cincinnati, Ohio 


Applicability of Triaxial Compres- 
sion Tests 


Dear Str: In the March issue there is a letter by William R 
Perret criticizing an article by the undersigned, published in the 
January issue, outlining a new method for interpreting data from 
triaxial compression tests. The gist of this criticism is that the 
method outlined assumes that Mohr’s envelope for soils is a straight 
line, whereas for most soils the envelope is curved. A careful 
reading of the article will show that while the analysis of the data 
obtained from tests on soils is not excluded from this method of 
analysis, the article dealt with the triaxial compression test in 
general. In fact in the body of the article it is pointed out that 
the method was developed because of the difficulty in analyzing 
the data obtained from tests on cement mortar cylinders. 

We agree with Mr. Perret that when the envelope shows dis- 
tinct curvature the data cannot be successfully analyzed by the 
method outlined. In our own work which is on materials other 
than soils, we would, if we found such a condition, critically ex- 
amine our data to see if Mohr’s theory was truly applicable to the 
material tested 

We, at the University of Washington, have been carrying on a 
series of triaxial compression tests of cement mortar cylinders. 
Certain data obtained from these tests have led us to question the 
interpretations that have been made of what might be called the 
classical examples of triaxial compression tests on materials other 
than soils—namely, those of von Karman and Boker on marble and 
those of Richart, Brandtzaeg, and Brown on concrete 

Our tests were conducted on 4 by 8-in. cylinders in a steel cham- 
ber designed to withstand pressures up to 5,000 Ib per sq in., the 
axial load being applied by a 200,000-lb screw-type machine. A 
large number of tests were made with lateral pressures varying 
from 100 to 2,400 Ib per sq in. When the lateral pressures were 
increased above 2,400 lb per sq in., it was not possible to stress the 
specimens to failure in the apparatus available. At low pres- 
sures up to 600 lb per sq in. a number of the specimens failed by 
the splitting off of the sides with formation of cones at the ends, 
indicating that the failure was not by sliding but was similar to the 
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type of failure in the ordinary compression test. As Mohr s theory 
applies only to isotropic material that fails by sliding, jt was fel: 
that the data obtained from tests on specimens that failed by 4 
general splitting of the material should be rejected and that +, 
data to be included in the analysis should be selected from thos 
tests which definitely showed that failure was due to sliding 

This restricted the analysis to the data obtained on tests ;, 
which the lateral pressure varied between 600 and 2,400 Ib per . 
in. When the principal circles for these tests were drawn they ey. 
tended over such a narrow range that the position of the envelop 
could not be determined with any surety. However, when +i» 
major principal stress was plotted against the minor prin tel 
stress, the graph drawn through the points for the selected data wa 
found to be a straight line; whereas, if the questionable data fro», 
the tests with low lateral pressures were also used the graph woy\ 
have to be acurve. This study led to the conclusion that the only 
reason for constructing a curved envelope to the principal circle 
would be to include within the envelope the principal circles based 
on data that were not pertinent to the investigation 

While pursuing this investigation it was thought it would 
interesting if the data from von Karmaén’s and Boker’s tests op 
marble and those from Richart, Brandtzaeg, and Brown’s tests o; 
concrete (as published in the Proceedings of the Purdue Cop 
ference on Soil Mechanics) were analyzed in a manner similar ; 
that used in analyzing our own data. When this was done for thy 
tests of von K4rman and Boker and all the data available we; 
plotted, the graph showed distinct curvature, but when the highe: 
and lowest values were eliminated the remaining points fell on q 
straight line. When the data of Richart, Brandtzaeg, and Brow, 
were plotted in a similar manner—namely, omitting all value: 
when the minor principal stress was less than 600 Ib per sq in 
results were even more interesting. For the 1:1:2 and the 1:22 
mixes with the minor and intermediate principal stress equal, th: 
plotted points fell on a straight line. For the 1:3:5 mix the point 
did not fall on a straight line and the graph constructed through 
these points was concave downward. However, no conclusio: 
can be drawn from this graph, for when the data were checked 
against the original data (published in the University of Illinoi 
Bulletin No. 185), it was found that the value given for the may 
mum load is the average of four tests, in three of which the maxi 
mum load, admittedly, had not been reached. 

While we agree with Mr. Perret that the method outlined in ow 
article is not applicable when the envelope to Mohr’s circles shows 
a large degree of curvature, we have found that there is a wick 
field in which this method is applicable. This is especially tru 
when the investigations are limited to the range that will pr 
duce data of value to the practicing engineer. 

FREDERICK C. SmitH, Assoc. M. Am. Soc. CE 
Assistant Professor of Civil Engineering 
and 
ROBERT Q. BROWN 
Assistant Professor of General Engineering 
University of Washington 
Seattle, Wash. 


Commerce Diversion—Suez 
to Panama 


To rue Epiror: Military outcomes are unpredictable. At‘ 
moment, the possible capture of the Suez Canal and its closure 
the British is a subject of conjecture. In this connection, dal 
that I gathered during my engineering duties at the Panama Can 
may be of interest. 

The full name of the French-incorporated Suez Canal 's 
Compagnie Universele du Maritime de Suez, and the Canal has‘ 
board of 32 directors—19 French, 10 British, 2 Egyptian, ane 
Dutch. The Canal’s neutrality and equality of use are guarant« 
by international agreement. Such an agreement just now & 
course, only as good as the might of the British Empir all t! 
other signatories are either now aggressor nations, aré already su 
jugated, or are in imminent danger of losing their independen 

In addition the Suez Canal concession reverts to weak Egy?’ 
within the next three decades. So, regardless of the outcome “' 
aftermath of the German-Italian forays in the Mediterranean > 
it is virtually assured that the Canal area is to know @ ser™ 
intrigues and unrest which will be very detrimental to shipp™ 
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sBLI MULEAGE SAVINGS—PANAMA vs. Suez CANAL IN From Table I it will be noted that the points wherein the 
MARINE MILES (FROM HALLBERG'sS StuDy) Panama Canal competes favorably with the Suez are northeastern 
SAVINGS VIA SAVINGS VIA Asia, eastern Australia, New Zealand, and the west coast of North 
Suez Over PANAMA OVER and South America. 
_ — , The timing of the enlargement of the Panama Canal seems un- 
294 usually apt. Will the shakedown of future events bring to realiza- 
t ondon to Sydney : ¥ 28 he tion the long delayed Nicaraguan route, too? In Table II here- 
New York to Sydney. . 2,460 with 1939 traffic figures are used as they are but slightly affected by 
London to Wellimgtom - 1,077 the present topsy-turvy conditions resulting from the present war. 
New York to Wellington . 4,597 
- amios to Caleatta 9.310 The data on the Nicaragua route refer to recommendations of the 
New York to Calcutta . —a ; 1931 Interoceanic Canal Board. 
London to Singapore ...... Z. KIRKPATRICK 
New York to Singapore ..... 2,819 , 
London to Yokohama ... Rochester, N.Y. 
New York to Yokohama 2,772 
London to Valparaiso 1,417 H d | P H 
New York to Valparaiso 3,732 ydroelectric Power House 
London to San Francisco . 5.538 Di 
New York to San Francisco . 7,853 Imensi1ons 


To THe Epiror: The article on hydroelectric power house di- 
\nd if the spirit of the present benign internationalization of the mensions, by H. G. Gerdes, in the April issue, is of exceptional 


canal is to be succeeded by nationalistically selfish shipping rules, interest. The author’s Fig. 2, which draws general relationships 
here will tend to be wholesale revisions of traffic routes. The between spacing of units and the head in feet, is noteworthy in 


many cases formerly served by the Suez Canal. 


rasce Il. ComPpaRATIve STATistics OF CANAL TRAFFIC RouTES 


PANAMA NICARAGUA 
pened to commerce August 15, 1914 November 20, 1869 
ength between terminals 
Ocean buey to buoy) 44 miles 173 miles 100 miles 
hanne 
Minimum width at bot- 300 ft 300 ft 200 ft 
tom 270 ft at turns 
Minimum width at sur- 300-1,000 ft 300-1,000 ft 400-500 ft 
face 
Maximum drafts of ship 40 ft** 40 ft** 34 ft** 
Excavation 
419,467,555 cu yd 582,182,452 cu yd ; 
Deepest cut 494 ft 344 ft 5O ft 
Lock 6 in pairs—110 X 3inpairs 125 x None 
1,000 ft 1,200 ft 
(3 in pairs—-140 
1,200 ft under con- 
struction) 
Gatun, earthen, 1'/: Conchuda, concrete, 
miles long 814 ft long 
; | 22,958,069 cu yd 215,600 cu yd 
Madden, concrete 
950 ft long 
550,000 cu yd 
early capacity Over 107,000,000 net Over 80,000,000 net ..... 
tons tons 
Average transit time 8-10 he 23-30 hr 13 hr 
Transit speeds 6-15 knots 6-20 knots 7'/s knots 
rates 
Net tonnage, laded $0.90 ces $1.38* 
Net tonnage, in ballast 0.72 sacs 0.69 
Net tonnage, displace 0.50 1.38f 
ment 
ransits (1939; Suez 19038) 
Net tonnage 27,170,007 we 34,418,187 
Number of ships 5,903 aint 6,322 
Canal owned by United States United States Suez Canal Com- 
panyt 
Concessior In perpetuity In perpetuity Reverts Nov, 20, 
1968 
a 110 miles + 
Parallel railroad 47 miles «car ferry on 105 miles 
‘Lake Nicaragua 
Protes ted entrances Ves Yes Yes 
‘et Capital investment 
Existing canal 1904 $380,017 ,345§ 
1939 
Present enlargements 277,000,000 
International Canal Board 
Estimate $722,000,000 " 
Urigina approximate) $86,561,4009 
- ; Phe vari ‘ble value of the franc, difference in system of measurements, and many changes in 
, during the past 20 years, make these uncertain. 
sie . ,- channel are 4 to 10 ft more; this for safer steering—that is, to prevent bottom 
Pye ect the rudder and cause vessel-sheering 
“enger rate--all passengers aboard pay this 
© text 
“m lected depreciation, value of capital stock of Panama Railroad, payments to Republic of 
ot cus to 1921, but exclusive of compound interest on construction funds previous 
tien _ ‘n estimate of $146,000,000 for construction-time management and administra- 


©y ‘nd sanitary work; also rights, franchises, lands, fortifications, etc. 
as 


cents extensively rebuilt; total cost not clear in the record. Basis of 1 franc = 20 


Capes’ routes and the Panama Canal presumably are to be used in that it covers so wide a range of head. It seems to the writer 
rather questionable to follow it closely for heads below 30 ft, or 


above 300 ft. The writer has made use of the fol- 
lowing formula for heads from 50 to 150 ft. 
52V hp 
S= 
H + 100 
hp is the full-load capacity of the turbine in horse- 
power. 

H is the head in feet. 

Changing to kw and transposing, the ordinates of 

Fig. 2 become: 

H + 100. 

61 

These plot a little on the best side of the range 
of Fig. 2, between the heads of 50 and 150 ft, for 
which the formula was designed. This limitation 
is desirable because it is within this range that the 
spiral casing dimensions are the primary factor 
covering spacing. For higher and lower heads, 
and for small units, other considerations enter with 
increasing effect. 

The writer prefers hp to kw in these formulas, 
because it is directly related to the flow which fixes 
dimensions; kw is not necessarily related to flow, 
since it is a name plate figure which may vary 
with selected temperature rise. 

The draft tube profiles shown in the author's 
Fig. 1 are of interest, if for no other reason than 
their close similarity in vertical dimensions. It is 
the writer’s conviction that draft tubes are built 
more from habit and precedent than from economic 
analysis. A recent paper by A. R. Dawson in the 
April 1941 Transactions of the American Society of 
Mechanical Engineers shows very clearly how eco- 
nomic draft tube length may vary over a consid- 
erable range, depending on load factor and power 
value. His figures are reasonably comparable with 
the corresponding values that existed in the plants 
shown in Fig. 1. The inference is inevitable that 
many of these draft tubes were built without basic 
regard to economy. 

For example, a draft tube designed for $40 power 
and 100% load factor may work out most economi- 
cally with a height of three times the runner diam- 
eter. In contrast, $10 power and 50% load factor 
may require only half that relative height ratios of 3 
and 1.5. The ratios of Fig. 1 apparently all fall be- 
tween 2.8 and 2.1. Perhaps the explanation is 
that $10 power installations are less common in the 
United States than in Canada, although low-load 
factor plants are not. 

Forrest NAGLER, M. Am. Soc. C.E. 
Chief Engineer, Canadian Allis-Chalmers, Ltd. 
Toronto, Canada 


where S is the spacing in feet. 
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SOCIETY 


AFFAIRS 


Oficial and Semi-Official 


What Is in Store at San Diego 


Attractive Program Will Draw Many Engineers to the Annual Convention, July 23-25, 1941 


San Disco, Calif., has been selected as the locale of the 71st 
Annual Convention of the American Society of Civil Engineers, 
July 23 to 25, inclusive, and all-out preparations are being made 
for an unusually large attendance. Headquarters will be in the 
U.S. Grant Hotel 

Delegates who remember with pleasure the Society's 1928 con- 
clave, the only previous Annual Convention to be held in San 
Diego, will need no urging to attend. Those who have never 
visited the ‘“‘Air Capital of the West" will find it of absorbing 
interest, particularly now when so much of Uncle Sam's prepared- 
ness activity is centered in that section of the Pacific Coast 

Discussion of various phases of our vast national defense prob- 
lem as it affects the civil engineer will be featured during the Con- 
vention. While the detailed program is not yet ready for release, 
the following brief summary of Division meetings for each of the 


three days can be given: 


Wednesday Morning, July 23 
Business sessions 


Wednesday Afternoon 
National Defense 


Thursday Morning, July 24 
Highway Division 
Defense Highways and California Freeways 
Sanitary Engineering Division 
Waterworks and Sewerage Practice in Southern California 
Hydraulics Division 
Hydraulic Model and Prototype Comparisons 


Thursday Afternoon 
Trip to Palomar Observatory 


Friday Morning, July 25 
City Planning Division 
Business District Problems; San Diego Planning 


Irrigation Division 
All-American and Other Canals 
Power Divisior 
Dams and Power, Central Valley Project 
Soil Mechanics and Foundations Division 
Earth Dams; Power Plant Foundations 


Friday Afternoon 
Irrigation Division 
Land Classification; Local Irrigation Features 

Power Division - 

Power Market; Concrete Dam Maintenance 

Soil Mechanics and Foundations Division 

Stabilization; Transmission Tower Foundations 

Hydraulics Division 

In advance of the general opening sessions of Wednesday, ther 
will be a Local Sections Conference and a Junior Forum on Tues 
day, July 22. 

An attractive assortment of trips and novel entertainment fea. 
tures are scheduled for lady visitors. From beckoning mountains, 
seashore, Old Mexico, and the countless points of historic interest 
which abound in San Diego, the ladies entertainment committe 
has selected highlights calculated to appeal to all. In addition 1 
the usual sightseeing parties, teas, luncheons, and a dinner dance 
under the stars, the ladies will be guests of honor at a dress parac 
of one of the largest Naval establishments in the West. They will 
also have an opportunity to meet and hear Mrs. Belle Benchley 
director of the third largest zoo in the world, author of last year's 
best seller, “‘My Life in a Manmade Jungle,’’ and recently named 
one of the ten outstanding women in America. 

The Thursday afternoon trip to Palomar Observatory is expected 
to provide the No. 1 thrill of the entire convention. Arrang: 
ments have been perfected for a specially conducted tour throug! 
this observatory, where everything is in readiness for installatior 
of the 200-in. telescope, the glass giant in which the interest and 


Review oF MARINE Corps at Its SAN Dreco Base, wit Crry’s SKYLINE AS A BACKGROUND 
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San Dreco’s Downtown District AND Bay, AS VIEWED FROM BEAUTIFUL BALBOA PARK 


hope of astronomers and scientists the world over have been cen- 
‘ered for the past three years. Atop Palomar Mountain, one of the 
highest and most beautiful peaks in San Diego County, a fiesta 
atmosphere will prevail throughout the afternoon. Strolling musi- 
ians will lend color te an old-fashioned barbecue after the manner 

the days of the Dons, and a competent corps of chefs will be in 
harge 

\ special attraction of San Diego is its harbor, one of the finest 

the West. A close-up of its attractions will be given those who 
ike the boat trip which is being arranged for the attending mem- 


By special courtesy of the Mexican National Commission of 
Irrigation, those who remain through Saturday will be taken to 
Rodriguez Dam in Baja California, the highest Ambursen-type 
dam of North America. It is situated a few miles from Tijuana, 
and all who wish will have an opportunity to explore that quaint 
little Mexican town. 

While we have the assurance of the San Diego Section that ample 
hotel accommodations are available, it is suggested that delegates 
make their reservations early. Final details of the technical pro- 
gram and the social events in store at San Diego will be found in 
the official program of the Convention, to appear in the July issue. 


Resolution Commemorates 


Dr. Otis E. Hovey 


ONE OF the first actions of the Board of Direction at its Baltimore 
ung on April 21, was to provide for suitable recognition of the 
ong and notable activity of Otis E. Hovey, Hon. M. Am. Soc 
CE, in connection with Society work, especially his 20 years of 
rvice as Treasurer of the Society. A special committee reported 
n suitable resolutions, which were adopted in the following form: 
WHEREAS, the members of the Board of Direction of the Ameri 
an Society of Civil Engineers have been deeply grieved to learn 
i the death on April 15, 1941, of Dr. Otis E. Hovey, Honorary 
Member and Treasurer of the Society; and 
Wuereas, Dr. Hovey has long been a distinguished member 
of the civil engineering profession, a leader of his fellows, and a 
world authority on steel structures; and 
Whereas, he has earned the deep gratitude of all engineers 
‘or his ceaseless work in promoting the technical and and adminis 
‘ralive activities of the Society, and especially for his loyal and effi- 
“lent service as its Treasurer for almost precisely twenty years; and 


Wuereas, he has been so justly admired for his fine Christian 


character and inte grity, and will long be remembered for his vol 

*s on movable bridges, which are considered a standard refer 
“nee, and his numberless contributions to engineering research, 
Hore paruicularly in recent years as Director of Engineering Founda 
on 
Now, therefore, be it resolved, by this Board, assembled at its 
neeting in Baltimore, Md., April 21, 1941, that it records its sin 
oe adr on for Dr. Hovey, as a man and as a fellow engineer, 
and its p ind sense of loss in his death; that it extends its deep- 
family, and directs that this resolution be made 
Howes ‘ ictal minutes, and that a copy be forwarded to Dr 


Completion of Work on Stresses 
in Railroad Track 


OVER A PERIOD of 27 years the Society has participated in an 
extensive research on the subject of Stresses in Railroad Track. This 
has been under the able leadership of Prof. Arthur N. Talbot, 
Hon. M. Am. Soc. C.E. The effort has been a joint one, the Ameri- 
can Railway Engineering Association having also been active in 
the combined work 

Although the Committee was authorized in November 1913, it 
actually got under way in the spring of 1914. Yearly reports ap- 
peared in PROCEEDINGS from 1915 onward, with very few excep- 
tions. In 1920 there were three such reports. Some of these records 
are monumental, such as those in TRANSACTIONS for 1918, 1919 
1920, 1923, 1925. The latest Committee report issued by the 
Society appeared in PROCEEDINGS in 1928; thereafter these ex- 
tensive reports were filed in the Engineering Societies Library, and 
the general printing was handled by the A.R.E.A. 

The stated purpose of this Committee has been “‘to investigate 
the stresses in railroad track resulting from the action of ties, bal- 
last, roadbed, and their appurtenances in resisting the forces applied 
by locomotives and cars at rest and in motion.’’ How well the 
Committee has succeeded is ably recorded in its remarkable re- 
ports. In discontinuing the Committee, the Board gave point to 
its recognition of this most valuable work by its sincere vote of 
thanks. 

Similar action has been taken by the A.R.E.A. with regard to 
its committee, whose membership was identical with that of the 
Society committee. The following have represented the Society in 
this notable work: Arthur N. Talbot, Chairman, W. J. Burton, 
W. M. Dawley, C. W. Gennet, Jr., H. E. Hale, Floyd S. Hewes, 
George W. Kittredge, Paul M. LaBach, F. R. S. Layng, John deN. 
Macomb, William H. Penfield, G. J. Ray, A. F. Reichmann, H. R 
Safford, F. E. Turneaure, J. W. Willoughby, and Louis Yager. 
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Part OF THE Four HUNDRED MERRYMAKERS AT THE DINNER AND DANCE, WEDNESDAY EVENING, APRIL 23 


Baltimore Meeting a Huge Success 


Splendid Planning of Technical Program and Social Details Pays Dividends 


EVERYONE predicted that the Baltimore Spring Meeting would 
be a grand success—and the meeting itself proved that everyone's 
anticipation was correct. The attendance was large, the sessions 
were enthusiastic, the entertainment was lavish, and the enjoyment 
was continuous. From beginning to end, there was not a dull 
moment 

As a matter of fact, the sociability began before the meeting 
itself was scheduled to start. A number of unique advance fea 
tures were introduced. The first official event was a delightful 
supper party given by Capt. V. S. Doebler, life member of the 
Society, at his lovely home in Guilford. On a spacious lawn, 
during the twilight and by candlelight under the stars, a fine 
buffet supper was served. On the next day, the Board members 
were entertained at luncheon by the Engineers Club of Baltimore 
That evening, the firm of Whitman, Requardt and Smith enter 
tained at its new offices—a sort of housewarming with inspection 
and buffet supper 


A “St_ver DINNER 


A unique function was planned for the following evening, 
Tuesday, also at the Engineers Club of Baltimore. This invita- 
tion affair, planned particularly for those who had attended the 
Baltimore Meeting in 1914, with the present officers of the Society 
especially invited, was appropriately called a ‘Silver Jubilee and 
Reunion Dinner.”’ Informality, cordiality, and excellent food 
marked this as well as all the other social gatherings. The “‘old- 
timers”’ had a great time, and for 
some of them the party lasted 
well into the morning 

The ladies who were present 
during Sunday, Monday, and 
Tuesday, while the Board was in 
session, found a full program 
awaiting them. In addition to 
parties on Sunday and Monday 
evenings, they visited the museum 
and library of the Maryland His- 
torical Society on Monday morn- 
ing, took a boat trip around the 
harbor, ending with a repast at Ye 
Olde McCormick Tea House on 
Tuesday afternoon, and in be- 
tween found time for numerous 
other sightseeing trips in the pri- 


Meanwhile, much Society business was being transacted. lj 
day Sunday, Monday, and Tuesday, committees of the Board as 
well as the Board itself were meeting. A Local Section Conference 
held all-day sessions Tuesday, and that afternoon the Technical 
Procedure Committee met in an extended session, which was 
finally completed the following morning 


MEERETING BEGINS 


The Society meeting itself began auspiciously on Wednesday 
morning, April 23, at the Lord Baltimore Hotel. After a greeting 
by President Allner of the Maryland Section, both Governor 
O’Conor of Maryland and Mayor Jackson of Baltimore brought 
warm welcomes. President Fowler responded enthusiastically 
and the meeting was off to a promising start. The main topic of 
the morning was the significance of the Chesapeake Bay area 
presented ably and with delicious bits of subtle humor by Professor 
Wolman of Johns Hopkins University. 

At noon on Wednesday occurred another unique feature of the 
Baltimore Meeting. At an ‘Authors’ Luncheon” there were 
brought together the speakers, principal discussers, and presiding 
officers of the Meeting sessions in an informal gathering where 
there was ample opportunity for getting acquainted and for dis 
cussing procedure. It was an occasion that can well bear repet?- 
tion and elaboration. 

In the afternoon the Engineering Economics and Structural 
Divisions met at the headquarters hotel, also the Highway and City 
Planning Divisions in joist 
session. Meanwhile the Water- 
ways Division, with its larg 
attendance, enjoyed the ample 
quarters of the Baltimore Eng- 
neers Club nearby. On Thurs 
day morning, the Sanitary Engi 
neering, Power, and Construc 
tion Divisions held simul 
taneous meetings at the Hotel 
All these sessions were larg 
and enthusiastic. Especial ™ 
terest centered in the talk by 
Chairman Eastman of the Is 


terstate Commerce Comms 
sion, before the Engineering 
that 
Economics Division, and ths 
Assistat 


by General Robins, 


vatecarsthatseemedalwaystobe Orricers AND BoarD MemBers ENTERTAINED AT LUNCHEON, to the Chief of Engmeets, 


ready and waiting for the guests 


Monpay, Aprit 21, By THE ENGINEERS CLUB OF BALTIMORE 
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Baltimore News-Post 


Courtesy 

Lapres READY FOR THE HARBOR Tour, TUESDAY, APRIL 22 

They Returned in Time for Refreshments at One of Baltimore’s 
Quaint Old Tea Houses 


For the benefit of all members, a number of these splendid pres- 
entations will be printed in Society publications. 

Not scheduled in advance but arranged in response to a last- 
minute call of National Chairman Binger and Vice-Chairman 
Goodrich, the Committee on Civilian Protection in Wartime held 
a well-attended breakfast meeting on Friday at 8 a.m. 

The only rain during the whole week failed to dampei? the 
popularity and success of the dinner and dance at the Hotel on 
Wednesday evening. Nautical decorations gave an effective 
setting to the ballroom. Fine vocal and instrumental music was 
presented. The talks were brief and spontaneous. Following the 
dinner, dancing was enjoyed till early morning. 


ALso EXCURSIONS 


For Wednesday and Thursday, a total of 21 individual or group 
inspection trips were arranged to various plants, projects, and 
points of interest in and near Baltimore. The more popular of 
these were visits to the tidewater terminals of the Baltimore and 
Ohio and Western Maryland railroads, the Bethlehem Steel Com- 
pany Plant at Sparrows Point, the Rustless Iron and Steel Cor- 
poration, and the Maryland Academy of Sciences. The harbor 
inspection trips by boat on the morning and afternoon of both 
days also proved very popular. 

All technical sessions closed before noon on Thursday, to pro 
vide for an afternoon trip by electric train up the Susquehanna 
River. In the middle of the afternoon the party reached Holt- 
wood. There one group inspected the dam, power house, hy- 
draulic laboratory, and steam station. Special interest was 
shown in the method of extracting the vast quantity of river coal 
used in the steam plant from the lake above the Holtwood Dam, 
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AFTER THE POWER House INSPECTION 


Guests of Safe Harbor Water Power Corporation Refreshed on 
Tailrace Bridge Overlooking the Susquehanna River 


where it had been deposited as sediment washed down from the 
anthracite region of northeastern Pennsylvania. While this group 
was visiting Holtwood, another party went by boat across the 
lake and enjoyed a visit to the unique Indian Steps Cabin Museum, 
a noted exhibit of local Indian relics, where a ceremony was con- 
ducted by the Conservation Society of York County, custodian 
of the museum, in honor of the founder, the late Judge J. E. Van- 
dersloot. 

Both parties joined at the Safe Harbor development a few miles 
further upstream, where the special train was parked right on 
the intake deck of the plant. Here the design, construction, and 
operation of this large hydroelectric plant were fully explained by 
a fine exhibit of engineering drawings, pictures, diagrams, maps, 
and charts. A number of the guests enjoyed a short bus tour to 
the nearby model village where the power company’s employees 
live, and to the observation site on the hills above the river. 

By this time everyone was more than ready for the excellent 
buffet supper that had been provided. A long covered pavilion 
with wooden seats and tables had been built over the tailrace 
bridge of the power plant, where the guests were bountifully 
entertained by the Safe Harbor Water Power Corporation. As 
the supper was completed and the party entrained again for the 
return trip, a wonderful sunset over the lake above the power 
house lent a fine concluding touch. It was as if this spectacle 
had been arranged for along with all the other carefully worked 
out details. The guide service was plentiful; the signs and direc- 
tions were exact; special walkways and railings had been made 
for convenience and safety; the supper was fit for the picnickers’ 
appetites; and then came the sunset. On the way back to 
Baltimore there were more refreshments and more jollification. 


NCHEON, WEDNESDAY Noon, BrouGut TOGETHER SPEAKERS, DISCUSSERS, AND PRESIDING OFFICERS JUST PRIOR TO 


THE Divisions’ TECHNICAL SESSIONS 
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All day Friday was devoted to the concluding trip-——-to Annapolis 
A special boat had been chartered. Again the weather was pro- 
pitious. Coming on the boat at ten o'clock, the visitors were 
greeted with barrels upon barrels of oysters, clams, and shrimps, 
not to mention beer and soft drinks. As the boat left Baltimore, 
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REUNION DINNER FOR “ALUMNI OF BALTIMORE'S 1914 CONVENTION’’ AND SocrETY OFFICERS 1 
Many Enlarged Reproductions of Letters from “Old Timers’’ Were Displayed on the Walls \ 
tertained. On Wednesday, the out-of-town ladies were guests ai a M 

luncheon and bridge party at the Baltimore Country Club, given i ‘ 

honor of Mrs. Fowler, wife of the President. Trips around tow TI 

and visits to art galleries and clubs in the brief intervals betwee 7 

the major events on the main program were very much enjoy: " 

Mention should also be made of the fine Student Chapter Cor - 


a fine view was gained of the harbor, of a special display by a 
fireboat, of noted Fort McHenry, of the Municipal Airport, of 
the great Sparrows Point plant of the Bethlehem Steel Company, 
as well as of numberless other points of interest 

On board the boat was held the second general session of the 
Spring Meeting. Again the subject was the Chesapeake Bay 
area, and particularly the problems of conservation of crabs, 
oysters, and other sea food 

Following lunch on board, the part arrived at Annapolis about 
1:30 p.m. and were taken in hand by young Naval officers who 
treated them to a thorough inspection of a large number of build 
ings, shops, laboratories, and exhibits around the Academy 
Then came an infantry drill on the Parade Grounds, after which 
the large group repaired to the Governor’s Mansion where the 
First Lady of the State served tea. The majority of the visitors 
took advantage of the op 
portunity to see the Ham 
mond-Harwood House, one 
of the historic colonial homes 
of Annapolis, which was open, 
under special arrangement, to 
all participants in this trip 

About sundown the party 
againembarked. Meanwhile 
other viands had been in 
preparation, including crab 
soup and crab cakes—-famous 
Maryland delicacies. It al- 
most seemed that this boat 
trip was one continuous 
feast. What was more re- 
markable was that at its con- 
clusion there still remained 
more barrels of oysters in re- 
serve. Music was provided 
and many enjoyed the danc- 
ing during the return trip to 
Baltimore. 

During all these days the 


ladies were being royally en- Converted River Coal Barges Ready to Leave McCalls Ferry, Thursday Afternoon, 


ference held all day Wednesday at the Johns Hopkins University 
with an inspection trip in the afternoon to the Chevrolet Compan 
and Fisher Body Company plants, and a special dinner at ' 
University in the evening. 

ENGINEERING ON DISPLAY 


On the mezzanine floor of the Headquarters Hotel ther 


been prepared a number of most interesting engineering exhi 
Without attempting to catalog all of these, reference may be ma sl 
to the displays of WPA work on dams, airports, and parks; mod if ( 
from the Pittsburgh U.S. Engineer Office, including towboa adc 
several dams, locks, wickets, and other devices; a fine mod 10V 
the Safe Harbor Power Station; railroad exhibits, including pho! For 
graphs, models, rail sections, trusses, and rolling stock, fron - 
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Upper Deck WAS POPULAR ON THE ANNAPOLIS TRIP 


Watching the Receding Skyline as Chartered Steamer Leaves 
Baltimore, Friday, April 25 


Western Maryland and the Baltimore and Ohio railroads; views 
ind models from the Martin aircraft factory, the Port of Balti- 
more, and the U.S. Bureau of Reclamation; the City of Baltimore, 
including its Bureaus of Sewers and Water Supply, with plans 
and models and even some fine examples of old wooden water 
mains; the State Road Commission's exhibits and maps; also 
jata on the state plane coordinate system; charts and equipment 
from the Pennsylvania Department of Forests and Waters; and 
finally from the U.S. Geological Survey’s Water Resources Depart- 
ment, a number of fine models of stream gages, maps, and charts. 
\s part of the exhibits, moving pictures were shown of the Penn- 
syivania Turnpike and of the 1936 Flood on the Susquehanna 
River. In an adjacent room the visitors enjoyed colored talking 
pictures on Baltimore and on urban transportation problems. 
These numerous exhibits were under continuous inspection by 
members and guests throughout the meeting. 

No description could adequately cover the perfection of planning 
ind detail that marked the Baltimore Spring Meeting, including 
f course the ladies’ program. In spite of the extensiveness of the 


CEREMONIES AT INDIAN STEPS MusEUM 
Society Party, Addressed by J. A. Walls, President, Pennsylvania 
Water and Power Company 


events, the necessity for close scheduling, and the large attendance 
to be provided for, not a single hitch developed—at least no 
evidence of even a minor lack was visible. Copious literature 
covered all the arrangements. Chairman Greiner, President 
Aliner, Director Requardt, and their aids overlooked no detail; 
committee members were always in attendance and were much on 
the job. A fine patronage of members and guests from Washing- 
ton, Philadelphia, New York, and other more distant centers was 
a tribute to the Baltimore advance planning. 

In the light of all this it is hardly a wonder that the total regis- 
tration reached 1,150, which is certainly one measure of the appre- 
ciation everywhere felt and expressed. This meeting will long be 
remembered as one of the most elaborate, and yet one of the most 
easily enjoyed, of any in the Society’s history. 

No acknowledgment could do full justice to the numerous treats 
that were enjoyed by this large and enthusiastic Spring Meeting. 
The photographs here reproduced can give but an incomplete 
conception of the warmth and depth of Baltimore's hospitality to 
its friends in the Society. 


Donald P. Barnes, Editor of ‘Civil 
Engineering,’ Called to War Service 


First or the Society's technical staff to be called into war work 
s Donald P. Barnes, Assoc. M. Am. Soc. C.E., until recently editor 
{Civi, ENGINEERING. By coincidence, he was also the most recent 
iddition to the Society’s Headquarters staff of engineers. He is 
now Major, Corps of Engineers, assigned to the Engineer Board, 
Fort Belvoir, Va. In particular his work has to do with camou- 
lage, a subject on which he had considerable training as a reserve 
officer. His Army appointment was effective April 28, 1941. 

When he came to the Society last summer, Major Barnes had 
a background of a valuable experience as a Freeman Scholar, in 
consulting offices of the Los Angeles district dealing in structures 
and hydraulic engineering, and especially for a number of years 
with the Bureau of Reclamation in soils, hydraulics, and pump 
problems. During the less than one year in which he held the edi- 
torship of Civ. ENGINEERING, he rendered valuable work in main- 
taming the high standards of that Society publication. Severance 
of these relations was the subject of regret on his part as well as by 
his staff confreres. 

This position has been filled by the appointment of Howard F 
saben M. Am. Soc. C.E., as noted in a separate item. Mr. 

tckworth has already taken up his new duties at Headquarters. 


Committee Members 


THE NAMes of B. A. Bakhmeteff and A. A. Kalinske were inad- 


—. mitted from the list of members of the Committee on 
gue Research of the Hydraulics Division in the 1941 Year- 
7 th are cooperating members of this committee and 


shon] 
hould have been listed as such. 


Enlarging Section Membership 


Presented Before Local Sections Conference, 
Baltimore, Md., April 22 


By Cuarves A. Assoc. M. Am. Soc. C.E. 


Vick-PRESIDENT, PHILADELPHIA SECTION 


AN EFFORT to secure new members, either new members of the 
Society or subscribing members in a Local Section, is most suc- 
cessful when the Section activities are generally attractive. Inter- 
esting meetings, energetic committee work, and undertakings for 
the advancement of the profession make a Section more attractive 
to those not already members of it, and make those who are mem- 
bers feel that the Section is worth supporting. 

Any campaign to increase membership has, undoubtedly, the 
best chance of success if it is well planned and carefully organized. 
The Philadelphia Section’s experience has indicated that a sur- 
vey of prospects is an important first step in planning a campaign. 
When we undertook to increase the number of members who pay 
Section dues, the chairman of the committee went through the file 
of non-subscribing members and picked out the most likely pros- 
pects. Those who live and work near the usual place of meeting are 
more likely to become subscribing members than those who live at 
a considerable distance. 

Cards were made giving the name, address, and professional con- 
nection of the prospect. Volunteers offered their services to sup- 
plement our regular committee in interviewing the prospects and 
each interviewer was assigned three or four cards of non-subscribing 
members whom he could see conveniently. In this way, personal 
contact was made with the prospect, often by someone who knew 
him. As a result, about 35 new names were added to the roll of 
subscribing members in a period of afew months. This activity isa 
continuing one but is not quite so intensive at all times. 

Whenever a member of the Society moves into our area or an 
engineer in our District joins the Society, a letter is sent to him by 
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the Section President welcoming him as a member of the Section 
He also receives a Section Yearbook and is invited to become a sub- 
scribing member of the Section 

Furthermore, we try not to forget a new member. We have an 
active reception committee which meets new members, introduces 
them to their fellow members at the first dinner they attend pre- 
ceding a Section meeting, and tries to make them feel at home 


Program Planning 


Presented Before the Local Sections Conference, 
Baltimore, Md., April 22 


By Emit A. GRAMSTORFF, Assoc. M. Am. Soc. C.E 


NORTHEASTERN SRCTION 


Tue NORTHEASTERN Section generally plans for from five to six 
meetings a year scheduled between the various technical programs 
offered each season in Boston. This somewhat haphazard proce- 
dure is now causing us difficulty and the executive committee is 
giving more definite thought to the matter of program planning 
Many problems increase the difficulty of finding an adequate solu- 
tion There are about eighteen engineering organizations, either 
national sections or local organizations, that have headquarters in 
Boston. Fifteen of them have affiliated, forming the Engineering 
Societies of New England, Inc. Each of these eighteen sections or 
organizations conducts from two to thirty meetings each season, 
including the E.S.N.E., itself 

Of these eighteen organizations, four are strictly associated with 
civil engineering: The Boston Society of Civil Engineers, Massa 
chusetts State Engineers Association (largely social in the charac- 
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ter of its meetings), New England Water Works Association (rea 
sonably active), and American Water Works Associatio: (com 
paratively inactive). Of these four, the Boston Society, oop, 
prising 755 members largely in Massachusetts, with abou 7: 
members in metropolitan Boston, conducts a regular month) 
meeting on the third Wednesday of each month from Septem),. 
to June, inclusive. In addition, it operates a Sanitary Sectio, 
meeting the first Wednesday of the month, four times each », 
son; a Designers Section meeting on the second Wednesday , 
each month from October to May, inclusive; a Highway Sectio, 
meeting on the fourth Wednesday of four months; and a Hydra, 
lics Section meeting on the first Wednesday for the three month 
not reserved by the Sanitary Section. 

Of the 605 members in the Northeastern Section, about 170 a, 
also members of the Boston Society of Civil Engineers, whi« 
maintains an extremely active program, averaging better than thre. 
and a half meetings a month throughout the season. An examin, 
tion of the E.S.N.E. Journal for the past month and a half shoy: 
scheduled activities of its organizations of from two to six meeting: 
a week, or an average of four and one-half meetings a week. (py, 
local problem of program planning, therefore, is to attract a rea 
sonably large number of the Section membership and try to sched 
ule our five or more sessions without conflict of interest and wit) 
out too much wear and tear on the membership from evening en 
gagements 

From a study of the program schedules of these various societies 
it was found that the first and fourth weeks of the month were use: 
the least, and we have agreed to try out a plan whereby our mee: 
ing will occur on a fixed evening throughout the season. Thy 
fourth Monday has been selected as the least used and most favor 
able night in the least active week of any month and it is our hom 
that eventually the members will automatically reserve that da: 


Local Section Conference in Baltimore 


REPRESENTATIVES from the 22 Eastern Sections of the Society 
met in Baltimore at the Lord Baltimore Hotel on Tuesday, April 
22, the day prior to the opening sessions of the Spring Meeting of 


the Society, for an all-day round-table discussion of problems of 
particular interest to the administrative officers of Sections 


REPRESENTATIVES AT BALtTIMoreE Sections CONFERENCE 
Bell, Secretary-Treasurer, Georgia Section; H. T. Ware, Vice-Pres 
dent, Ithaca Section: Leroy S. Edwards, Secretary-Treasure’ 
Miami Section; Arthur L. Vedder, President, Rochester Sectio® 


Front Row, Leftto Right: Frederick H. Paulson, Secretary-Treas- 


urer, Providence Section; Prof. M. O. Fuller, Secretary- 
Treasurer, Lehigh Valley Section; Prof. Cecil S. Camp, Secre- 
tary-Treasurer, Syracuse Section; Prof. E. A. Gramstorff, 


Secretary-Treasurer, Northeastern Section; Nathan C. Grover, 
District of Columbia Section; George Finck, Past-President, 
Maryland Section; Hal H. Hale, Local Sections Committee, 
Atlanta, Chairman of Conference; Clifford A. Betts, President, 
District of Columbia Section; R. D. Buck, Assistant Secretary, 
Connecticut Section; Lt. Col. Thomas B. Larkin, President, Pan- 
ama Section 

Middle Row, Leftto Right: Louis P. Blum, President, Pittsburgh 
Section; Dean Thorndike Saville, Vice-President, Metropolitan 
Section; John F. Reynolds, Past-President, Florida Section; F. M. 


The program emphasized national defense employment for civ; 
engineers; ways and means of assisting Juniors to help themselves 
Local Section administrative details such as annual reports, pro 
grams, accounting practices, and membership improvement: and 
Section publications and publicity. 

Every representative contributed to the lively discussion. Tw 
of the papers are abstracted on this and the preceding page. 


Theodore Bloecher, Jr., President, West Virginia Section 
Wallace C. Riddick, Past-President, North Carolina Sect 
Charles A. Howland, Vice-President, Philadelphia Section 

Back Row, Left to Right: Walter E. Jessup, Field Secrets 
Am. Soc. C.E.; Prof. E. L. Clarke, Past-President, South Caroi™ 
Section; Wallace B. Carr, President, Buffalo Section Perley A 
Rice, Secretary-Treasurer, Virginia Section; Prof. G Reed Sha¥ 
Secretary, Mohawk-Hudson Section; M. B. Garris, Presiden’ 
Miami Section; Benjamin E. Jones, Secretary, District of Col ir 
bia Section; William H. Richards, Jr., District of Columbia 
tion 
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Student Chapter Conferences Held 


Interesting and Varied Programs Presented at Spring Gatherings 


Regional Student Chapter Conferences, heid under the auspices 
the Society's Committee on Student Chapters, continue to 
fourish. There are now fourteen such conferences, at which the 
Chapters in the different areas take turns acting as host. The 
planning and management are entirely in the hands of student 


CAROLINA—APRIL 18-19 


rhe Carolina Conference of Student Chapters was held in con- 
iunction with the annual Engineers’ Fair at North Carolina State 
College. Delegates arrived at Raleigh on Friday afternoon, April 
18. and were conducted to their rooms by members of the host 
Chapter at North Carolina State. They were then shown through 
the Engineers’ Fair 

The formal meeting was called to order on Saturday morning by 
H.W. Fox, president of the North Carolina State College Chapter 
and of the Conference. Prof. T. S. Johnson, contact member for 
the Chapter, welcomed the delegates from The Citadel, Duke 
University, and Clemson College, and expressed regret that the 
University of South Carolina Chapter could not be represented. 

Then Prof. C. L. Mann, faculty adviser for the local Chapter, 
introduced Charles Ross, general counsel for the North Carolina 
State Highway Commission, who gave an excellent address on the 

Human Side of Engineering.”” Next, J. R. Tomlinson, chief 
concrete inspector for J. N. Pease and Company, told of the work 
being done at Fort Bragg on the national defense expansion pro- 
gram 

After a short intermission, papers were presented in the annual 
student prize competition, D. S. Abell and J. M. Terry acting as 
judges. First, Arthur Alpert, of Duke University, presented a 
paper on “Model Analysis of Indeterminate Structures,” basing 
his observations on experimental work that is being carried on at 
Duke. J. M. Smith, of North Carolina State College, read a 
paper on “Construction Methods Used on the Fort Bragg Water 
lank,’ while J. H. Osborne, of Clemson College, had chosen the 

Action of Piles’ for his subject. The first prize of $15 went to 
Mr. Smith, second prize of $10 to Mr. Alpert, and third prize of $5 
to Mr. Osborne. The prizes were given by the North Carolina 
Section, and presentation was made by Prof. T. S. Johnson. 

During the business session the following officers were elected for 
the coming year: J. D. Glenn, of Clemson, president; W. M. 
McLaughlin, of Duke, vice-president; and J. W. Weathers, of The 
Citadel, secretary-treasurer. Next year the Conference will be 
held at the University of South Carolina. 

In the evening the delegates were guests of honor at the Annual 
Engineers’ Brawl held in the Frank Thompson Gymnasium on the 
State College campus. 


21-22 


The first annual meeting of the Mid-Continent Conference of 
Student Chapters was held at Columbia, Mo., on March 21 and 22, 
with the University of Missouri acting as host Chapter. Friday 
morning was spent registering the delegates, and a ‘‘get-acquainted 
luncheon” followed. 

In the afternoon the first general meeting was called to order 
by President Charles Baer, and the roll call was answered by 
the University of Arkansas, the Missouri School of Mines. 
Kansas State College, the University of Missouri, the Univer- 
sity of Kansas, and the University of Oklahoma. The University 
of Nebraska, Oklahoma Agricultural and Mechanical College, 
and Washington University were not represented at the Conference. 

Chis session was devoted to a frank discussion of Student Chap- 
‘er problems and activities. Methods of financing the Chapters 
were covered in some detail. It was found that Chapter dues 
varied between a dollar and a dollar-fifty, and in many instances 
xtra assessments were made to pay for special activities such as 
smokers, barbecues, and dinners. Attendance at meetings was 
also discussed, and it was brought out that general interest in 
Student Chapter affairs is stimulated by the use of slides and pre- 
pared ‘ectures from the Society, and by holding interesting con- 
ag ‘or the best student paper, the highest scholastic average, 

© hardest-working student during Engineers’ Week, and so on. 


officers and committees, and in many respects the conferences 
are similar to Soctety meetings on a small scale. The seven re- 
ports presented below clearly show that the students have handled 
their responsibilities well, and they are to be sincerely congratu- 
lated on their good work. 


It was found that the frequency of meetings varied from one to 
four per month. 

Later there was a vigorous discussion on the subject of the 
membership of students in the Society. After due consideration 
and discussion the following motion was moved, duly seconded, 
and passed by a unanimous vote of the Conference: ‘The secre- 
tary-treasurer shall inform the North Carolina Student Chapter 
of the American Society of Civil Engineers [which has proposed 
replacing Student Chapters with full Society membership of 
student grade] that the member Chapters of the Mid-Continent 
Conference are not dissatisfied with their present status as Student 
Chapters, but any action in this connection initiated by the Society 
will be supported.” 

On Saturday, March 22, the general business meeting was called 
to order at 9:00 a.m. Later the Conference was temporarily ad- 
journed, so that the group might hear Harland Bartholomew, city 
planning consultant of St. Louis, speak on city planning 

After further business discussion, the following officers were elec- 
ted for the coming year: T. A. Hughes, of the Missouri School of 
Mines, president; Max Allen, of the University of Arkansas, vice- 
president; and Robert Gilles, of Kansas State College, secretary- 
treasurer. 

It was unanimously approved that Kansas State College be the 
host Chapter for the second annual Conference. A vote of thanks 
for a well-planned Conference was given to the University of 
Missouri Student Chapter. An informal luncheon and a con- 
ducted tour of Columbia concluded the Conference. 


New ENGLAND—APRIL 25 


Registration for the fourth annual meeting of the New England 
Conference of Student Chapters took place at Brown University 
on April 25. There were 115 delegates, representing the Student 
Chapters at Rhode Island State College, the University of New 
Hampshire, Brown University, Worcester Polytechnic Institute, 
Norwich University, Massachusetts Institute of Technology, Tufts 
College, Northeastern University, Yale University, and the Uni- 
versity of Connecticut. 

The business meeting was called to order at 2:30 in the afternoon, 
with Dr. Bruce M. Bigelow, associate dean of the college, deliver- 
ing the address of welcome. Dr. Bigelow cautioned the group 
against short-cuts in engineering training, and emphasized that 
such training without instruction in the fundamental sciences is of 
little value. Following his address Donald MacLeay, on behalf 
of the Norwich University Chapter, invited the group to attend the 
Fifth Annual Conference at Norwich next year. William F. 
Allen, Jr., president of the Brown Chapter and presiding officer, 
then explained to the delegates that a large part of the business 
meeting would consist of a discussion of each Chapter’s activities. 
This discussion period lasted about an hour. The brief addresses 
were well prepared and delivered, and the consensus of opinion 
seemed to be that they represented a considerable improvement 
over the past practice of having impromptu reports on the year’s 
activities. 

Following the discussion period, the two prize papers in the an- 
nual student prize contest were delivered. The first paper—on 
‘Prospecting for Iron Ore’’—was presented by Robert S. Wilmot, 
of Brown University. The second paper, which dealt with the 
construction of Camp Edwards, was delivered by C. E. Moffet, of 
Massachusetts Institute of Technology. 

Immediately after the meeting the accompanying group picture 
of all the Chapters represented was taken in front of the John 
Carter Brown Library. Inspection of the campus and laboratories 
followed. 

At the banquet in the evening Harold E. Miller, who was in 
charge of the prize paper contest, introduced the Prize Paper Com- 
mittee, consisting of Daniel O. Cargill, Robert L. Bowen, and 
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George J. Geiser. Mr. Cargill, who presented the prizes, explained 
that the committee could not distinguish between the two prize 
papers and was therefore awarding both Mr. Moffet and Mr. Wil- 
mot first prizes of $15 

rhe toastmaster, W. F. Allen, Jr., then introduced the speaker, 
J. Burleigh Cheney, president of the Providence Engineering 
Society. Mr. Cheney told the group that there is no short-cut to 
hard work and the ability to sell one’s self are still the 
two important prerequisites for success 

The conference adjourned at the close of the banquet 


success 


Norra CenTrRAL—APRIL 17-19 


On April 17, 18, and 19, the North Central Conference of Student 
Chapters held its spring meeting in Pittsburgh, Pa., where it was 
sponsored jointly by the Student Chapters of the Carnegie Insti 
tute of Technology and the University of Pittsburgh. The North 
Central Conference covers Ohio and parts of surrounding states, 
and includes the following Chapters: Case School of Applied 
Science, Ohio Northern University, Ohio State University, the 
University of Dayton, the University of Cincinnati, West Virginia 
University, the University of Michigan, the University of Akron, 
the Carnegie Institute of Technology, the University of Pittsburgh, 
Michigan State College, and the University of Louisville. All 
except the two latter Chapters were represented at the meeting 

rhe officers for the Conference were John O’Brien, of Carnegie 
Institute of Technology, president; Charles Sampson, of West 
Virginia University, vice-president; and John Steketee, of Michi 
gan State College, secretary-treasurer. There were about 60 visit 
ing delegates as well as an equal number from the University of 
Pittsburgh and the Carnegie Institute of Technology in attend- 
ance, making a total of about 120 in all. The out-of-town dele- 
gates were housed free of charge in fraternity houses on the cam 
puses of the two schools 

At the Thursday afternoon session Chester Beemer, president 
of the University of Pittsburgh Chapter, presided. The main ad- 
dresses were given by George T. Seabury, Secretary of the So- 
ciety, and J. N. Chester, former Vice-President. Mr. Seabury 
spoke on the organization of the Society, and Mr. Chester gave ad- 
vice to young engineers on getting a job. 

The banquet on Thursday evening was sponsored by the Pitts- 
burgh Section, with Louis P. Blum, president of the Section, acting 
as toastmaster. Addresses were given by Mr. Seabury—this 
time on the relationship of the Society to the national defense pro- 
gram—and by Lt. Col. L. D. Worsham, district engineer for the 
U.S. Engineer Office on the Allegheny County flood control pro 
gram. Colonel Worsham also showed motion pictures of the col- 
lapse of the Tacoma Narrows Bridge. 

Ideal weather prevailed on Friday, and an inspection tour of the 
city went off just as scheduled. A caravan of twenty-five cars 
with a police escort made the trip. A number of bridges were in- 
spected, and a stop was made for a view of the city from Mt. Wash- 
ington, one of the highest points in the region. Luncheon was 
held at the beautiful Alcoma Golf Club in the foothills of the Alle- 
ghenies. Following luncheon, Prof. H. A. Thomas, of Carnegie 
Institute of Technology, discussed Loyalhanna Dam, to be visited 
Later, at the dam, the group was shown around 
This concrete, 


in the afternoon 
by guides furnished by the Corps of Engineers 


gravity-type dam, located on Loyalhanna Creek near Saltsburg, 
Pa., is over half completed. ss 

On Friday evening a dance was held in the Pitt Cathedral of 
Learning. An unusual feature of the evening was a blackouw 
test of the Pittsburgh area arranged by the U.S. Army Air Corps 

The Saturday morning program started off with inspection of 
the laboratories of the Carnegie Institute of Technology, special 
attention being given to the Hydraulics Research Laboratory 
where dam models are tested and perfected for the U.S. Govern. 
ment. At the Carnegie Tech Little Theater, the final papers in the 
Student Paper Competition were presented, and awards were made 
by vote of the delegates present. William Froehlich, president of 
the Carnegie Tech Chapter, presided. As a result of the contest 
first prize of $10 went to William Apple, of Ohio State University, 
for his paper on “Suspension Bridges,’’ and second prize of $5 to 
George Sowers, of the Case School, for his paper on “Beach Ero- 
sion.”” Fred Feiler, of Carnegie Tech, and Harry Graham, of the 
University of Cincinnati, received honorable mention 

At the business meeting that followed, changes in the constitu 
tion were discussed, and the Pittsburgh Section was given a vote of 
thanks for its cooperation in arranging the Conference. Clev: 


CARNEGIE TECH LABORATORIES WERE VISITED BY DELEGATES AT 
NortuH CENTRAL STUDENT CONFERENCE 


land, Ohio, was selected as the site of the next convention in the 
spring of 1942, and new officers were elected as follows: Robert 
Clark, of the Case School, president; Robert Mark, of Ohio State 
vice-president; and Javier Covarrubias, of the University of Day 
ton, secretary-treasurer 
PHILADELPHIA—APRIL 20-21 

Princeton University acted as host to the Student Chapters o the 

Philadelphia and Lehigh Valley Sections on the occasion of the 
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Seventh Annual Conference, which took place on April 20 and 21. 
Ideal weather favored the gathering, which was attended by about 
one hundred students, faculty members, and guests. 

rhe Sunday evening smoker, which was inaugurated at the 
Pennsylvania State College Conference last year, was a feature of 
-his v-ar’s Conference, too. Since students from the more distant 
colieges usually find it desirable to arrive on the evening preceding 
the Conference, the Sunday evening entertainments are very appro- 
priate, and the show put on by the Princeton Chapter was excellent. 
Following the entertainment the group visited several classrooms, 
where scale models of arches and bridges were described. Later the 
analysis of a rigid-frame mill building was explained by means of a 
scale model and the Beggs deformeter. 

On Monday morning an inspection of the various laboratories 

and the campus was made prior to the meeting proper. At ten 
o'clock the group gathered in the engineering lounge, where they 
were welcomed by Prof. Philip Kissam, acting chairman of the 
ivil engineering department at Princeton University. Prof. 
Scott B. Lilly responded for the Philadelphia Section, and he was 
followed on the program by Prof. Howard K. Preston, chairman of 
the Committee on Student Chapters of the Philadelphia Section. 

[he student contest papers were next presented and consisted 
of the following subjects: ‘‘Flood Control in Sunbury, Pennsyl 
yvania.”’ by Glen U. Rothermel, of Bucknell University; ‘‘Founda- 
tions for the Ocean Drive,”’ by William L. Weller, of Drexel Insti- 
tute: “Construction of Landing Fields and Runways for Airports,”’ 
by Michael C. Gallo, Jr., of Lehigh University; and “‘Preliminary 
Study of the Application of Electric Resistivity Strain Gages to 
Tests on Model Piles,’’ by John E. Krome, of Princeton. 

Next, the group were guests of the Section and the Chapter at 
Madison Hall, a student dining room on the campus. After 
luncheon, Dr. Kenneth A. Condit, dean of the school of engineering 
at the university, gave an address on ‘‘The Engineer’s Place in 
National Defense.” Then the board of judges, consisting of 
Charles S. Shaughnessy, Howard T. Critchlow, and Harold O. 
Hill, announced the winners of the student awards. 

First prize of $20 in cash and $20 to be paid for entrance fee and 
Society dues, went to Mr. Krome; second prize of $20 for entrance 
fee and Society dues to Mr. Weller; and third prize of $10 for en- 
trance fee or Society dues to Mr. Rothermel. The latter award 
is given by the Lehigh Valley Section. 

The meeting was then adjourned with the announcement that 
the next convention would be held at Bucknell University in 1942. 
In all the meeting was very successful, and the Princeton group is to 
be congratulated on a well-planned Conference. 


SPRING MEETING CONFERENCE—APRIL 23-24 


On April 23 and 24 the Johns Hopkins University Student Chap 
ter was host at a Conference of Student Chapters held in Baltimore 
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in conjunction with the Spring Meeting of the Society. Registration 
of delegates started at 9 a.m. on Wednesday morning. There were 
129 students representing the following universities: Agricultural 
and Mechanical College of Texas; the Catholic University of 
America; Clemson Agricultural College; Duke University; 
George Washington University; the Johns Hopkins University; 
North Carolina State College; the University of Illinois; the 
University of Maryland; and Virginia Military Institute. 

At 10:00 a.m., G. J. Bauer, president of the Johns Hopkins 
Student Chapter, called the meeting to order in Latrobe Hall, the 
civil engineering building of the host college. Dr. Isaiah Bowman, 
president of the university, welcomed the visiting students to the 
Conference and wished them a successful meeting. Following Dr 
Bowman's address of welcome, a short talk was given by Walter E. 
Jessup, Field Secretary of the Society, who stressed the need for 
young civil engineers in the existing national emergency 

A discussion of the main topic of the day—a proposal for strength- 
ening the existing bond between the Student Chapters and the 
Society——-was then begun. The proposal is to be studied in more 
detail by the Student Chapters at their local meetings. Then 
Dr. Ralph Lee, of the General Motors Corporation, delivered the 
principal address of the morning on ‘“‘The Care, Feeding and Rear 
ing of an Infant Industry.” 

At noon the Conference adjourned for luncheon at Levering Hall 
on the campus. After luncheon, the students posed for the ac 
companying photograph and then left by bus for an inspection trip 
to the assembly plant of the Chevrolet Motor Company, where 
they witnessed the mass production methods so characteristic of 
American industry. 

In the evening there was a banquet at Levering Hall, at which 
the toastmaster, Dr. Abel Wolman, introduced the faculty members 
and others guests of the Conference. Representatives of the 
various Chapters spoke briefly, expressing their complete satis 
faction with the occasion. Then Henry C. McComas, forme: 
professor of psychology at Johns Hopkins, gave an address on 
“Ghosts I Have Talked With,” in which he told of his experi 
ences in exposing the seemingly supernatural events that accom 
pany seances. Later the students joined the members of the 
Society at their dance held in the Lord Baltimore Hotel. 


On Thursday morning, April 24, the students had the alternative 
of attending the technical sessions of the Society or going to the 
exhibits at the Maryland Academy of Sciences prepared especially 
for the Conference. A special feature at the latter was a demon 
stration of geodetic surveying conducted from the observatory on 
the roof of the building. In the afternoon the students entrained 
with members of the Society for the trip to the Safe Harbor and 
Holtwood hydroelectric plants on the Susquehanna River. Supper 
was served on the tailrace bridge of the Safe Harbor Water Power 


DELEGATES AT SPRING MEETING STUDENT CONFERENCE 
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Corporation, and entertainment and refreshments were provided 
on the train during the return trip to Baltimore 


26 


he annual Conference of Student Chapters in Virginia was 
held at Lexington, Va., on April 26, with the Chapter at Virginia 
Military Institute acting as host. There was a good representa- 
tion from the visiting Chapters—14 from Virginia Polytechnic 
Institute and 11 from the University of Virginia, in addition to the 
entire junior and senior classes from Virginia Military Institute. 

After registration the meeting was opened with a short address of 
welcome by Gen. James A. Anderson, head of the department of 
civil engineering at Virginia Military Institute. The meeting then 
continued with a number of student papers, each school being 
represented by two speakers. W.H. Lewis and W. E. Cline, of the 
Virginia Polytechnic Institute, discussed ‘‘Kellogg Health Games,”’ 
and “City Management,’’ respectively. Speakers from the Uni- 
versity of Virginia were E. Boyd Livesay, whose subject was “‘The 
Multiplex Method of Mapping from Aerial Photographs,”’ and 
David Schumaker, who discussed ‘‘Soil Stabilization by Portland 
Cement."’ Defense topics were selected by the speakers from 
Virginia Military Institute. Stanley Navas spoke on “Defense of 
Our Caribbean Bases,’ stressing mainly the importance of the 
Caribbean bases to keep the Panama Canal open until the United 
States can build up a two-ocean navy. A scheduled talk by Alvin 
Meyer on ‘““Emergency Chlorination of Bombed Water Supplies” 
was not given because of lack of time. 

At the close of the student talks R. V. Jacobs, president of the 
Virginia Military Institute Chapter, introduced E. M. Hastings, 
chief engineer of the Richmond, Fredericksburg and Potomac Rail- 
road and contact member for the local Chapter. Mr. Hastings’ 
subject was the “Duties and Opportunities of the Young Engineer 
in Connection with National Defense.’ According to him, the 
young engineer has more opportunities today than ever before, 
a situation brought about chiefly by specialization and defense 
work. He also stressed the necessity for serious thinking and 
intelligent action on the part of the youth of today. 

After the speeches were completed, the group was invited to 
meet at Virginia Polytechnic Institute in the spring of the coming 
year. The visitors were entertained both before and after the 
meeting, witnessing a regimental parade by the local cadet corps 
in the morning, and attending a tea dance in the afternoon. They 
also enjoyed a luncheon in the Virginia Military Institute Mess 
Hall 


Meeting of Board of Direction—Sec- 
retary’s Abstract, April 21-22, 1941 


Tue Boarp met at the Lord Baltimore Hotel, Baltimore, Md., 
on Monday and Tuesday, April 21 and 22, with President Freder- 
ick H. Fowler in the chair, and Secretary Seabury and the follow- 
ing members of the Board in attendance; Past-Presidents Sawyer 
and Hogan; Vice-Presidents Jacobs, Lucas, Burdick, and Stevens; 
and Directors Blair, Bres, Brooks, Carey, Cunningham, Dunnells, 
Goodrich, Howard, Hudson, Hyde, Leeds, Lewis, Massey, Polk, 
Requardt, Sawin, White, and Wiley —a full attendance except for 
Director Cowper, who was ill 
In Memory of Treasurer Hovey 

The Board stood for a moment of silence in respect to the memory 
of the late Dr. Otis E. Hovey, Honorary Member and Treasurer 
of the Society. The President was authorized to appoint a com 
mittee to draft a resolution of tribute, which committee later re 
ported in the form given elsewhere as a separate item. 


By-Laws Amended—Article IV. “Committees” 


Following due notice of a proposed amendment, Article IV of 
the By-Laws—‘‘Committees” was amended as to Section 11 by 
eliminating reference to the Committee on Public Information and 
all of paragraph (5) dealing therewith; and relettering the follow- 
ing paragraphs (c) to (f), inclusive, making them ()) to (e), respec- 
tively. 

Local Section Constitutions 

Approval was given to the Mohawk-Hudson Section to amend 
its constitution and By-Laws; and to the Nebraska Section to 
adopt a revised constitution 
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Special Comm+ttee, Stresses in Railroad Track, Discontinued 


Approval was given to the discontinuance of the Society's Com. 
mittee on Stresses in Railroad Track, under the chairmanship of 
Arthur N. Talbot, Past-President and Honorary Member, with , 
sincere vote of thanks. This action coincided with similar action 
of the American Railway Engineering Association, cooperating in 
this research work. A separate item elsewhere gives the detail: 


Appointment of Officers 


In accordance with the By-Laws, selection of appointive of. 
cers was considered. Both George T. Seabury, as Secretary, and 
Ralph R. Rumery, as Assistant Treasurer, were reappointed. [py 
the case of the treasurership, as successor to the late Dr. Hovey, 
Charles E. Trout, M. Am. Soc. C.E., was appointed, and he later 
indicated acceptance of this action. 

Mr. Trout was designated as one of the Society's representatives 
to the United Engineering Trustees, Inc., for the unexpired term 
of Dr. Hovey. 


Joint Engineering Efforts in Washington 


Following report and recommendation from the President, the 
Board, after discussion, decided to cooperate in a joint engineer. 
ing society office in Washington, ascovered by the foliowing resolu. 
tion: 

“WHEREAS, American Engineering Council which heretofore 
afforded a medium for some measure of joint action by the engi- 
neering bodies of the country was dissolved on January 1, 1941, and 

‘‘WHEREAS, a national defense emergency now exists that calls 
for a definite measure of solidarity and concurrent action involving 
representation at Washington of the four Founder Engineering 
Societies, 

“ Therefore be it resolved, that the Society cooperate with the other 
Founder Societies in establishing a joint office in Washington 
staffed by a competent woman, equipped with telephone, and with 
desk space for any special representative that each society may 
have in Washington; and 

‘That the Society cooperate with the other Founder Societies in 
establishing a Joint Conference Committee, consisting of the presi 
dent and secretary of each society, to meet at least quarterly, to 
consider joint efforts in national defense and other matters to 
improve the solidarity of the engineering profession.’ 

Appropriation was made “sufficient to commit the Society 
to its proportionate share in the expense of the proposed office for 
the remainder of 1941, but not to exceed the period of duration of 
the national emergency.” 


Representation in Washington 

The Board also designated Field Secretary Walter E. Jessup 
to act as local representative of the Society, with residence in 
Washington. 


Qualifications for Transfer, Junior to Associate Membership 


Through the Committee on Membership Qualifications, a sug- 
gestion was made for clarifying the regulations so as to better pro- 
vide for the retention of Juniors in the Society after they reach 
the constitutional age limit of 33 years. After extensive discussion, 
the following ruling was adopted: 

‘In the case of Juniors who have reached the age of 33 and who 
have application on file for transfer to the grade of Associate 
Member the Membership Qualifications Committee, in its judg- 
ment, may deem such applicants as having had ‘responsible charge 
of work as principal or assistant for at least one year’ when the 
applications record all the provisions under either (1) or (2) as fol- 
lows: 


1. Graduates 

(a) Graduation in an engineering curriculum accredited bY 
E.C.P.D. 

(6) A progressive and continuous record since graduation, 0 
at least 8 years of engineering experience. 

(c) Demonstration of aptitude for future development 
engineer. 

(d) Approval by the Local Membership Commuttee, em- 
ployer, and Corporate Member references. 

(e) A statement by employers that applicant has been en 
trusted with, and has had responsible contact with, work 
of some magnitude and importance. 
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[welve years’ progressive and continuous engineering 
xperience 

Demonstration of aptitude for future development as an 
ngineer. 

\pproval by the Local Membership Committee, em- 
ployer, and Corporate Member references. 

\ statement by employers that applicant has been en- 
‘rusted with, and has had responsible contact with, work 
of some magnitude and importance.” 


Society Meetings—Annual Convention in Spokane 


Responding to a cordial invitation from the Spokane Section, 
‘he Board voted to designate that city for the 1942 Summer Con- 
vention, probably in July. Previously the 1942 Spring Meeting 
nad been assigned to New Orleans, La., in response to an invita- 
tion from the Louisiana Section. 


‘harter of United Engineering Trustees, Inc. 

Report was received from the Committee on Society Relations, 
following whose recommendation the Board endorsed a proposed 
smendment to the charter of the United Engineering Trustees, 
making provision for proper planning of future housing for the 
Founder Societies 
tccrediting Program of E.C.P.D. 

Responsive to recommendation of the Committee on Engineer- 
ing Education, the Board's position was reaffirmed in recommend- 
ng that E.C.P.D. limit its accrediting of undergraduate engineer- 
ing curricula to those of civil, chemical, electrical, general, mechani- 
al, and mining and metallurgy 


‘ommittees’ Reports 


Reports were received from the following committees, among 
thers: Publications Committee, regarding general status of its 
work, particularly proposed manuals; Membership; and Profes 
sional Conduct, with six matters covered in detail. In addition, 
ther committees offered reports of more routine character. 


Miscellaneous Matters 

Various matters of administrative, financial, or organizational 
jetail were reported, with appropriate action in each instance. 
Adjournment 


The Board adjourned to meet at San Diego, Calif., on Monday, 
July 21, 1941 


Society Aids in Salary Survey for 
Nebraska State Engineering 
Employees 


INCREASED salaries for the State Engineer and other engineers 
n the Department of Roads and Irrigation were recommended in 
i report to Governor Griswold of Nebraska, on April 23, 1941. 
This was the third report of a similar nature made during the past 
year by representatives of the Society, in accordance with a plan 
‘pproved by the Board of Direction. 

he Nebraska report was the result of a seven weeks’ study by 
\llen P. Richmond, Jr., M. Am. Soc. C.E., Assistant to the Secre- 
tary, at Society Headquarters. It was made at the request of the 
Nebraska State Engineer, Wardner G. Scott, Assoc. M. Am. Soc. 
C.E., and under the supervision of Dean Thomas R. Agg of the 
lowa tate College of Engineering, a former Director of the Society. 

The report contained a proposed series of seven professional and 
‘our subprofessional grade specifications; recommendations that 
ob de scriptions and a merit rating system be devised and adopted; 
‘ Plan for instituting salary ranges commensurate with the grades; 
ind the recommended salary ranges themselves. 


. Approximately 325 engineering employees would be affected by 
“ Propose increased salary schedule during the off construction 
“son. yen construction is at its peak, it is probable that this 


number w 


be increased to about 550. 


om ! present law, the State Engineer’s salary may not ex- 
— a ind according to the report “it may be stated flatly 
Mat this 


lary is too low.” The report recommends that the 
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State Engineer's salary be not less than $7,500 and not more than 
$9,000. 

The following is quoted from a Nebraska newspaper article: 

“The report pointed out that the State Engineer's position re- 
quires ‘professionally recognized qualifications and leadership of a 
high order to direct successfully . . . work involving the expendi- 
ture of more than $10,000,000 a year. The kind of leadership and 
capabilities required for the position of State Engineer of Ne- 
braska are such that this should be considered an $8,000 or an 
$8,500 job.’ 

“Pointing to the losses of personnel in the department, due to 
higher salaries elsewhere, the report said that replacements are be 
coming increasingly hard to find, because of the defense program, 
and urged immediate steps to halt such resignations. 

“The report states that in the past 15 months, 104 members of 
the engineering personnel have resigned, mostly to get better pay- 
ing jobs elsewhere. ‘A number of others are known to be con- 
sidering such transfers but have deferred making their decisions 
until they can see what improvements will result from this survey.’ 

“What action would be taken on the recommendation for salary 
increases was not known. The recommendations for the use of 
grade specifications and a merit rating system will be put into 
effect, State Engineer Scott said. 

“Grade specifications will be used to classify the various posi- 
tions in the department in accordance with requirements for proper 
performance and also to rate individuals as to their ability to per- 
form engineering jobs 

“The specifications for each position will be drawn up by the 
State Engineer's office and then each engineer in the department 
will be rated according to these detailed specifications. The two 
will be correlated.”’ 

The general plan recommended for the department to follow in 
such a reorganization is as follows: 


Adopt grade specifications 

Write job descriptions 

Assign positions to grades 

Devise and adopt a merit rating system 

Prepare a new, more complete service record card 
Make ratings of engineers 

Re-rate all employees at intervals of about one year 


Copies of the report may be obtained from State Engineer Ward- 
ner G. Scott, Lincoln, Nebr. 


Sedimentation and Hydraulic Struc- 
tures Studied in the South 


MovING away from the east coast toward the South and West, 
Haywood G. Dewey, the Society’s Freeman Scholar for 1940-1941, 
has visited the Enoree River Sediment Station of the Soil Conser- 
vation Service at Greenville, S.C., and many of the hydraulic 
works of the Tennessee Valley Authority. His interpretation of 
the developments witnessed should be of general interest. 

The Enoree River Station was developed to obtain quantitative 
measurements of the total sediment load of a stream actually 
large enough to be representative of rivers in general. In an effort 
to include all aspects of the problem, investigations will be made 
for determining (1) the relation of the character and amount of 
sediment load to the hydraulic and physical characteristics of the 
stream, (2) the relation between the properties of the watershed 
and the amount and composition of the total sediment load, (3) a 
practical and simple method of estimating the total sediment 
load, and (4) methods of controlling the load in actual streams 

Approximately 100 ft of the Enoree River has been paved with 
concrete and straightened with vertical retaining walls. Measure- 
ments of the amount of bed load and suspended load can be made 
within this control structure. The bed load moving along the 
bottom of the lower end of the control structure passes across 14 
openings separated by vertical vanes. Each opening is connected 
through a header to a pump on the right bank. The pump re- 
moves the bed load as it flows over the opening and disposes of it 
in a settling tank from which it is eventually removed for weighing 
and analysis. Suspended load is simultaneously checked by sam- 
plers located at a point immediately downstream from the bed- 
load opening. 
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Continuous records have been taken only since January 1939, 
but results so far indicate that definite relations exist between 
sediment load and discharge for the coarser materials but not for 
the finer materials 

The hydraulic laboratory of the Tennessee Valley Authority 
in Norris, Tenn., is devoted to problems of structural design re- 
lated to navigation and soil development. This laboratory and 
similar ones, such as the U. S. Waterways Experiment Station at 
Vicksburg, Miss., and that of the Bureau of Reclamation at Den- 
ver, Colo., are necessarily limited to experiments that are practical 
in contrast to the academic research usually found in universities 

With the exception of the Norris and Wheeler dams, all the more 
modern structures in the Tennessee Valley have been model 
tested as a check on safety and economy. Dams of the type em- 
ployed on rivers like the Tennessee and Mississippi present prob 
lems not usually found in connection with structures designed pri 
marily for flood control and power development 

The problem of energy distribution below the spillway is particu- 
larly critical. At dams in navigable rivers, the hydraulic jump 
may not be obtainable because of the excessive tailwater required 
for navigation. Laboratory tests at Norris are therefore made 
more difficult and demand considerable resourcefulness in the de 
velopment of satisfactory solutions 

Aeration of overflow nappes, on the other hand, is a problem 
common to spillway structures of all kinds. The Norris Labora 
tory encountered the problem in connection with the double-leaf 
slide gates used on the Chickamauga, Guntersville, and Pickwick 
Landing dams. As water may flow between the gate leaves or 
over the lower leaf, a region of sub-atmospheric pressure forms 
under the nappe between adjacent piers and increases the total 
pressure acting on the gate. Although it is known that aeration 
instantly relieves this pressure, the question of air demand is one 
that has had to be solved in the laboratory. It is interesting that 
field tests have checked the laboratory curves quite closely 

At present there are two methods of testing models of outlets 
for cavitation. One method reduces the atmospheric pressure in 
the model according to the scale ratio, if possible, and causes cavita 
tion. With the other method the model outlet is tested under 
normal atmospheric pressure, and the prediction of cavitation in 
the prototype is based upon a proper conversion of values. The 
latter method, which is used in the Norris Laboratory, is much 
simpler and is more generally used elsewhere 


Assistant Secretary Beam Becomes 
Lieutenant Commander in Active 
Naval Service 


ANOTHER of the Society’s staff has been called into active service 
for war work—C. E. Beam, Assistant Secretary, formerly Reserve 
Officer, who has been made a Lieutenant Commander in active 
service. He reported to the Bureau of Yards and Docks in Wash- 
ington on May 19. A similar call of Maj. Donald P. Barnes into 
Army service is noted elsewhere in this issue. While Mr. Beam 
was the oldest of the techni 
cal staff in point of Society 
service, Mr. Barnes was the 
youngest 

It was in the fall of 1921, 
during the Secretaryship of 
E. M. Chandler, that Mr 
Beam entered the service of 
the Society. Shortly he was 
made Assistant Secretary. As 
the only engineer assistant on 
the staff, he handled a variety 
of matters, but primarily his 
work was in connection with 
the technical publications 
Since then, with the expansion 
of Society activities, he has 
devoted himself entirely to 
other specialized features 

All the Society meetings, Cart E. Beam, LIEUTENANT 
with the tremendous amount ComMANDER, C.E.C., U.S_N. 


of correspondence and planning that they entail, have been ; directly 
in his hands. Along with this, the administration of the Technica 

Divisions, an activity that has been growing by leaps and | bounds 
has centered in his office. He has been the Society's represent, 

tive on the Engineering Societies Personnel Service and has as 
sisted the Board’s Committee on Securities. 

He conducted numerous and extensive studies prior to 4, 
establishment of the Retirement System for Employees: he then 
became member and secretary of the committee handling this work 
Anyone coming to Headquarters with a problem, by phone or » 
person, has found a ready listener in Mr. Beam. As the prine ipa 
contact man, he has been always ready to assist—with adyi, 
information, or reference to a direct source of help. In this way 
many members have come to know him and trust his judgmen 
Through these and other associations he has made for hime 
a wide circle of genuine friends. . 

On the occasion of his departure, his friends in the office staf 
presented him with a wrist watch, suitably engraved, on Wedne 
day, May 14. At noon his technical and administrative associa. 
tendered him a farewell luncheon at the Engineers’ Club 

As a result of his 20 years of unceasing work at Headquarte;: 
he carries with him nothing but good wishes for his war wor 


Charles E. Trout, New Treasurer 
of the Society 


By UNANIMOUS vote of the Board of Direction at its Baltino, 
meeting, Charles E. Trout, M. Am. Soc. C.E., was elected Trea 
urer of the Society. He succeeds Dr. Otis E. Hovey, Hon 
Am. Soc. C.E., recently deceased. 

Although bern in Ontario, Mr. Trout received his technica 
schooling in the U.S., being graduated from the Massachuset: 
Institute of Technology in 
1896. For 40 years his experi- 
ence has been entirely in New 
York City and almost exclu- 
sively in connection with 
waterfront construction. For 
17 years, with one short in- 
termission, he was with the 
department of docks and 
ferries. The World War in- 
terrupted this connection but 
did not change the nature of 
his work—he took charge of 
design and construction of the 
waterfront structures at the 
Brooklyn Army Supply Base. 
Since that time he has been in 
private employ, including con- 
sulting engineering on harbor 
problems. At present he is 
the New York Division CHARLES E. Trout, 
Manager of the Great Lakes SocreTy TREASURER 
Dredge and Dock Company. 

Always vitally interested in Society affairs, Mr. Trout served 4 
term as Director for the years 1934-1937. He has been activ 
local Society matters. Of particular interest is the fact tha! 
has served as treasurer of the Metropolitan Section. 

Those in charge of Society administration have come to recos 
nize in Mr. Trout a man of industry, ability, and integrity. | 
duties of the Treasurer, which have fallen in succession to 4 © 
able list of appointees, continue to rest in conscientious hanes * 
Mr. Trout assumes the office, effective April 21, 194! 


Last Call for Mead Prize 


THOSE Juniors or Students who are planning to enter the he af 
Prize competition for the current year should proceed wi 
delay. The time limit is July 1, and a number of formalities hav 
to be complied with. | 

For the coming year the student prize paper is to be wrt'« , 
the subject of “Ethics of the Engineering Inspector, 
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«ill submit their ideas on “Ethics of Junior Construction 


Jumiors 

Engines Reference should be made to the Yearbook, page 120, 
for complete details. Limited time remains for meeting all the 
requirer nts 


“There All the Honour Lies” 


For His speech accepting the award of Honorary Membership 
Annual Meeting of the Society in January, Col. F. G. Jonah 
arranged a sequence of quotations from Shakespeare and others on 
the subject of honor. This group of delightful and appropriate 
excerpts throws light on an attribute that is the engineer's richest 
heritage. Quoting Colonel Jonah: 

Now that I am joining the company of the ‘Elder Statesmen,’ 
ake a line from Julius Caesar as a text: 


at the 


may I ta 
Well, honour is the subject of my story 


To the engineer, honor is all-important, as it is the very founda- 
rion of his code of ethics. 

If we want to find out how men regard honor—their different 
onceptions of it—we need only to consult Shakespeare, as he has 
pressed every thought, sentiment, and emotion that mankind 
has ever experienced, and we find that much has been said by the 
famous characters in his plays on this theme. 

Falstaff has a soliloquy on honor. When the Prince of Wales, 
fterwards the great King Henry V, was making preparations for 
the battle of Shrewsbury, Falstaff, loath to go, said: 


ex 


Honour pricks me on. 

Yes, but how if honour pricks me off when 
I come on, 

How then? 


Is it insensible, then? Yea, to the dead. 
But will it not live--with the living? No. 
Why? Detraction will not suffer it. 
Therefore I'll none of it. 

Honour is a mere scutcheon. 


“That is honor as viewed by one utterly devoid of it in every 
respect. There is in it an element of truth in that honor does not 
live with the living because detraction will not suffer it. This is 
sometimes the case. There must have been detractors in Shake- 
speare’s time—they are called “debunkers” today and they are 
numerous and busy. 

“But over and against Falstaff’s view, take this from King 
Richard IT: 

Mine honour is my life; both grow in one; 
Take honour from me, and my life is done. 


“In Othello there are many references to honor and we find this 
strange line: 


But why should Honour outlive Honesty? 


It is, I think, a laudable and worthy ambition to seek honor, 
and King Henry V, whose career as Prince of Wales was not very 
ionorable, yet attained great honor when confronted with the re- 
sponsibilities of kingship, said: 


But if it be a sin to covet honour, 
I am the most offending soul alive. 


“We have all known, I am sure, many humble people whose 
h 

‘aracters were ennobled by a fine sense of honor. Shakespeare 
recognizes this in these lines from The Taming of the Shrew: 


And as the sun breaks through the darkest clouds, 
So honour peereth in the meanest habit 


here may be times in an engineer's career when he is tempted 
° or urged to take some line of action not in harmony with his 


. as: ethics, and in such a case this line from Hamlet may well be 
needec 
Weigh then the loss your honour may sustain. 
It is en uraging to know that honor is within the reach of 
evervone 1 j 
tyon \lexander Pope, who made the wise observation that 


“€ Proper study of mankind is man, also said: 


= 
Honour and shame from no condition rise, 
\ct well thy part; there all the honour lies. 


Bra 
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**The members of our profession are characterized in the main by 
honesty, industry, and ability, and these qualifications lead to 
honorable careers. If a man reaches the period when it may be 
said of him that: 


He wears his blushing honours thick upon him 


and can look back upon a record of more than half a century of 
continuous activity in the profession, I am sure that his life will 
have been a most satisfying one, made up doubtless of some ad- 
ventures, some successes, and some failures—and we sometimes 
learn much from our failures—some disappointments, and in some 
cases an experience similar to that summed up by Hilaire Belloc in 
a couple of lines: 

Laughter and memories, and a few regrets, 

Some honour, and a quantity of debts 


Howard F. Peckworth Becomes 
Editor of “Civil Engineering” 


ErrectivE May 19, Howard F. Peckworth, M. Am. Soc. C.E.. 
became editor of Civi. ENGINEERING, succeeding Donald P. 
Barnes, Assoc. M. Am. Soc. C.E., recently assigned to Army duty 
Mr. Peckworth comes to the 
Society after fifteen years of 
excellent experience on a 
variety of engineering con- 
struction projects. His taste 
for engineering journalism is 
attested by a number of arti- 
cles in ENGINEERING 
as well as discussions in Pro- 
CEEDINGS and TRANSACTIONS. 

After graduation from 
Princeton University in 1926, 
Mr. Peckworth spent a 
number of years on subway 
and foundation work around 
New York City, being con- 
nected with transit construc- 
tion in Queens, in Brooklyn, 
and in Manhattan. There 
followed a year on the con- 
struction of the Tygart Dam 
in West Virginia, over two 
years as resident engineer on 
earth and rock-fill dam and reservoir work in Alabama, a short 
period as plant designer with the contractor on Shasta Dam, Cali- 
fornia, and two years with the PWA as senior engineer (soil me- 
chanics and foundation expert) on the $50,000,000 Santee-Cooper 
Project in South Carolina. This latter work was composed of 
North Santee hydraulic-fill dam, Santee concrete spillway dam, 
Pinopolis Dam, lock, and power house, Pinopolis tailrace, and 
Cooper River Improvement, as well as 25 miles of low dikes. 

In his new work it is expected that Mr. Peckworth will put to 
good use his wide acquaintance with engineers and with engineer- 
ing work throughout the country. With Mrs. Peckworth and his 
two children, he expects again to take up residence near his old 
home in Ridgewood, N.J. 


Howarp F. PEecKWorRTH, 
M. Am. Soc. C.E. 


Appointments of Society Representatives 


CHARLES B. Burpick, M. Am. Soc. C.E., represented the Society 
on the occasion of the presentation of the Washington Award to 
RALPH Bupp, M. Am. Soc. C.E., in Chicago on February 24. 


WitiiaM H. Ricwarps, Jr., M. Am. Soc. C.E., has been ap- 
pointed to represent the Society on the Advisory Council of the 
Federal Board of Surveys and Maps, to fill the vacancy caused 
by the death of Wr_t1am Bowlr, M. Am. Soc. C.E. 


CHARLES E. Trout, M. Am. Soc. C.E., has been appointed one of 
the Society's representatives on the United Engineering Trustees, 
Inc., to fill the unexpired term of the late Or1s E. Hovey, Hon. 
M. Am. Soc. C.E. 
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Progress by Committee on Civilian 
Protection in War Time 
By Wavter D. Bincer, M. Am. Soc. C.E. 


Chairman, Society's National Committee on Civilian 
Protection in War Time 


PREVIOUSLY in these columns information has been broadcast 
to the membership regarding the activities of the Society's National 
Committee on Civilian Protection in War Time, including the local 
extension of this work by the appointment and active cooperation 
of parallel committees in the Local Sections. I have now been 
requested briefly to bring the record up to date 

For several months after organization of the Section’s com- 
mittees, it was felt by some that there was insufficient information 
available to enable the Section committeemen to do effective work. 
This was astonishing to the National Committee. It will be re- 
called that questions in each of the divisions into which the Na- 
tional Committee is divided were prepared by them in January 
and taken to England by a group sent over by the Federal Gov- 
ernment. Simultaneously the questions were distributed and 
each Section committee was asked to give information respecting 
anything its members might know about the engineering aspects of 
civil protection in England. None claimed to have such knowl- 
edge. It was practically non-existent in this country four months 
ago 

A great step in advance was thus made when the National 
Technological Civil Protection Committee (on which the Society 
is represented by the writer as chairman) published last month 
“Authentic Information Secured in Britain by American Ob- 
servers, Principally Based Upon Questions Prepared by This Com- 
mittee.’ Briefed all over the country by the daily press, a demand 
for hundreds of copies has been received from industrial and public 
service companies, libraries, colleges—even from Canadian 
sources. 

It gives information of first-rate importance on effects of bombs 
on a variety of structures—bridges; water supply, gas and elec- 
tric distribution tacilities; communications; and so forth. This 
document has to a great extent added a foundation of basic, 
though somewhat scattered, information applicable to some of the 
most important phases of passive protection. It can be said with- 
out fear of contradiction that this information would not have been 
secured but for the questions with which the relatively untrained 
visitors to England were armed 

Perhaps of greater importance than the foregoing is the pub- 
lication by the War Department a few weeks ago of ‘Protective 
Construction,"’ which, on its title page, bears the statement, 
“Prepared under the direction of the Chief of Engineers, U.S. 
Army, with suggestions of the National Technological Civil Pro- 
tection Committee." This booklet is of paramount interest to 
civil engineers and a copy has been distributed to each of the ap- 
proximately 300 members of the Section committees. It is well 
illustrated with plans of shelters and other details. The work of 
correction in this case was done entirely by the civil engineers. 

Of universal interest is the pamphlet on “Defense Against Gas” 
now in the hands of the printer, produced by similar collaboration, 
except that the burden of criticism was shared by the American 
Institute of Chemical Engineers, the American Society of Heating 
and Ventilating Engineers, and the American Society of Civil 
Engineers. It is a fine example of cooperation between the War 
Department and these three groups. Its publication is expected 
shortly. The writer now has in his possession a first rewrite of the 
draft of the War Department's proposed publication, ‘‘Manual on 
Fire Protection for the Defense of Civilian Population,’’ while the 
one on “Blackouts’’ has just been received. 

All of the material received by the Sections in April and May 
has been augmented by the valuable new communications sent 
out by the national committeemen, the most important of which 
in this period were probably those of Prof. Charles B. Breed, of 
Boston, the national committeeman on transportation. This in- 
cluded a sample map showing a typical alternate route of existing 
highways parallel to an obvious military highway. The Trans- 
portation Division committees throughout the country have been 
given the problem of working out two such routes for the cardinal 
points through their respective Section areas, 

In June there may be expected a valuable and largely original 
descriptive outline of a technical bulletin on the Sanitary and 
Public Health Engineering Division's work. It has been pre- 
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pared by Samuel A. Greeley of Chicago, the national committe: 
man for that division. 


The flow of ideas has not in any sense been one way. 7, 


national committeemen have received suggestions, informatio, 
and reports on local conditions from their corresponding mem)». 
on the Section committees. 


May 15, 1941 


Defense News 


TREMENDOUS quantities of lumber have been bought for cap. 
tonments since the Defense Construction Program began Ry 
mates of the combined purchases of the Army and the contractor 
directly engaged to build these cantonments reached nearly +, 
billion board feet. That these purchases do not constitute a larg 
part of the annual production of lumber can be seen by compariso: 
with 27 billion board feet of lumber produced in 1940; and wir 
an average annual production over the last four years of 23 biljio, 
board feet. 

Sharp price increases in lumber last fall because of Army ¢ 
mands have been headed off and stabilized by preparing stock pik 
for future needs. The Army agreed to purchase one-quarter billion 
board feet, one-half to be delivered by May 1. It is reported tha 
mills are on schedule with the production of this order 


Topographic maps of some of the most vital areas in the coastal 
and border defense plans of the United States are now being revi 
for technical use by WPA workers under the supervision of th 
Army Corps of Engineers. Covering an area aggregating ove 
200,000 sq miles along the eastern seaboard, the Great Lakes state: 
the Mexican border, and the west coast, the maps will show natura 
and artificial features of the landscape on a scale of approximate) 
one inch to the mile. 


Government economists have raised their prediction of the na 
tional income in 1942 from $90,000,000,000 to $100,000,000,00 
because of the acceleration of the defense program and the effec: 
of the Lease-Lend Act. This indicates a combined naval, military 
overseas, and civil demand for steel of over 110 million tons next 
year. This expected demand tops the present reliable annual pr 
ductive capacity of the American steel industry by 20 millicr 
tons. Today the industry is producing at the rate of 85 millicr 
tons annually. Strict priorities, curtailment of civil requirements 
and steel plant expansion are expected to be necessary 

* 

The President signed, on April 30, a bill making anothe 
$150,000,000 available for Defense Housing. This will provide fo 
approximately 35,000 more dwelling units for civilian defense work 
men and their families who are concentrating at industrial centers 

Up to May 1, 56,000 dwelling units had been approved. 
that date, 40,600 units were under contract estimated to 
$120,000,000, and 3,700 had been occupied. The building 
portable houses, prefabricated demountable houses and dorm 
tories has begun and the purchase of an obsolete passenger shi? © 
contemplated. 

The Defense Housing Program is divided among the follows 
government agencies: Bureau of Yards and Docks of the Navy 
the U.S. Housing Authority; the Public Buildings Administra 
tion; the Federal Works Agency; the Tennessee Valley Authonty 
and the Farm Security Administration. 


Bills to provide community facilities made necessary by % 
defense program have been introduced in both Houses of Congr 
The bills carry authorization to appropriate $150,000,000 for th 
acquisition and equipment of such community facilities 4s sche 
and hospitals, sewerage and water systems, recreational facili 
and streets. Broad powers would be granted under the bill . 
President to make determinations, with respect to any — y 
that an acute shortage of public works or equipment for — 
works necessary to the health, safety, or welfare of perso™ “" 
gaged in national defense activities exists or impends, which — 
impede national defense activities; and that such public works 
equipment cannot be provided locally or otherwise 
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rhe Federal Works Agency, or other government agency the 
bresident may designate, would be charged with administration 
of he program and be authorized to make loans or grants or both 
for construction; or to make contributions to public or private 
agencies for the maintenance and operation of public works. 

With the award of cost-plus-fixed-fee contracts to engineering 
-ms in private practice, the Construction Division of the Quarter- 
master Corps has begun the preliminary surveys and plans for 28 
arge camps, cantonments, and required replacement training 
enters and anti-aircraft firing centers. Plans are to be completed 
» 0) days ready to award construction contracts. Each of these 
ps will accommodate about 35,000 men, and the camps are 
timated to cost about 23 million dollars. 

\fter a three months’ study, nine sites have been selected, 
vated near the following communities: Blackstone, Va.; Au- 
vusta, Ga.; Neosho, Mo.; Fort Smith, Ark.; Columbus, Ind.; 
Santa-Maria and Lompoc, Calif.; Medford, Ore.; Eugene, Ore.; 
and Cookson Hills, Okla 

[his program is to forestall the contingency that training facili- 
‘«< may be needed for additional troops and that Congress should 
iecide to authorize an increase in the Army. At this time no land 

to be acquired, nor has money been authorized for construction. 
Fach site will contain 50,000 to 75,000 acres. 


> 


The Office of Production Management recently announced that 
ip to the end of March the Government had committed itself to 
oay for 1.9 billion dollars of new factory construction—plants and 
iachinery—to turn out planes, machine tools, tanks, guns, and 
ther defense equipment. This sum does not include the billions 
f dollars of industrial facilities which were already established 
ind are now at work on defense orders. Of the new plants, 330 
have received direct Government funds; 900 more are being built 
with private funds assuring repayment by the Government during 
a 5-year period 

* 

In preparation for summer Army maneuvers, an immediate 
program of access road construction for 30 training areas and firing 
enters, to cost 2.6 million dollars, has been ordered 


* 


On the Construction Advisory Committee of the Construction 
Division of the Quartermaster Corps, Maj. Gen. William D. Con- 
nor has been appointed chairman to succeed Brig. Gen. George 
R. Spalding, who has retired from the committee for reasons of 
health. This committee passes on the qualifications of engineers 
and contractors who are needed to assist in carrying out the de- 
fense construction program. 


* * 


Of the 100,000 reserve officers in the Reserve Corps of the Army, 
+4,000 are now on active duty. On completion of their R.O.T.C. 
ourses, and graduation from college, 8,000 young student officers 
will be commissioned as second lieutenants in the U.S. Army. 
Another 10,000 will be commissioned from the Officers Candidate 
xchools which have been set up for enlisted men and warrant 
officers 

* 

The U.S. Civil Service Commission has announced open con- 
nuance examinations in all fields of engineering. Application 
forms may be obtained at any first- or second-class post office. 
Th application, when properly filed, is rated immediately. Ap- 
pucants rated eligible may be certified at once to an appointing 
officer and may be tendered an offer of -~nployment by wire. 
\pplicants may be at work within a week of the time of filing 
application. Aeronautical training is especially in demand, al- 
though much of the work now being done also requires the services 
! qualified civil, mechanical, and electrical engineers. 


National Congress—Surveying and Mapping 


‘ONAL Congress on surveying and mapping will be held in 
‘ashington, D.C., June 16 to 18, 1941. Among other cooperating 
“aa tes is the Surveying and Mapping Division of the Society. 
X 's ls said to be the first unified national gathering of those en- 
gaged in this large field. Sessions will be held in the auditorium, 


Departmer 
tan ment # Commerce Building, and all members are cor- 
invited, 
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News of Local Sections 


Scheduled Meetings 


CoLorapo SecTion—Picnic with the Wyoming Section at Fort 
Collins on June 9, at 2 p.m. (date subject to change). 

PHILADELPHIA SECTION—Outing on June 10, at 2 p.m. 

SACRAMENTO SECTION-——Regular luncheon meetings at the Elks 
Club every Tuesday at 12:10 p.m.; dinner meeting of the Junior 
Forum at Hart's Restaurant on June 11, at 6 p.m 

San Francisco Sectrion—Dinner meeting at the Engineers’ 
Club of San Francisco on June 17, at 5:30 p.m 

TENNESSEE VALLEY SecTiON-——Dinner meeting of the Chatta- 
nooga Sub-Section at the Ross Hotel on June 10, at 5:45 p.m.; 
dinner meeting of the Knoxville Sub-Section at the S & W Cafeteria 
on June 10, at 5:45 p.m. 

Texas Secrion—Luncheon meeting of the Dallas Branch at 
the Dallas Athletic Club on June 2, at 12:10 p.m.; luncheon 
meeting of the Fort Worth Branch at the Blackstone Hotel on 
June 9, at 12:15 p.m. 

ToLepo Secrion—Dinner meeting at the Toledo Club on June 
4, at 7 p.m 

Wisconsin Secrion—Evening meeting at the Knickerbocker 
Hotel on June 18. 


Recent Activities 


ARIZONA SecTioN—Tucson, May 3: An unusually successful 
spring meeting was held on this date. During the morning business 
session it was decided to buy membership for the Section in both 
the Tucson and the Phoenix Chambers of Commerce, as it was 
thought that such procedure would give the engineering profession 
direct contact with the civic affairs of these cities. The noon joint 
luncheon with the Tucson Engineers Club was very well attended, 
and there was an exceptional turn-out from the University of 
Arizona, the whole Student Chapter being present en masse. The 
entertainment at the luncheon consisted of the showing of Koda- 
chrome views of hydraulic structures and scenic views of the 
state of Arizona. The films and lecture were presented by 
John H. Gardiner, district engineer for the U.S. Geological Survey. 
The afternoon technical session, held at the University of Arizona, 
consisted of a paper on ‘“‘Airport Planning’’ by Lt. Col. Edwin C. 
Kelton, district engineer for the U.S. Engineer Office at Los 
Angeles, and one on the Gila Project by L. J. Foster, construction 
engineer for the U.S. Bureau of Reclamation at Yuma, Ariz. 
Miss Jane Rider, state director of the National Youth Adminis- 
tration, then gave a report on the activities of that organization 
in Colorado. Dinner and an evening session at University Com- 
mons were also well attended. The Section prize of membership 
in the Section went to Donald Paul Armstrong, and another 
student—Alexander Knight, of the University of Arizona—pre- 
sented a paper on the Pennsylvania Turnpike. Charles T. Leeds, 
Society Director, then gave a report on the Baltimore Meeting. 


CoLorapo Secrion—Denver, April 8: Following dinner, Col. 
F. B. Maltby reminisced on the subject of his early engineering 
experiences while with the Denver and Rio Grande Railroad. The 
speaker of the evening—Dr. R. G. Gustavson, head of the chemis- 
try department of the University of Colorado—was then intro- 
duced and spoke on the subject, ‘“Chemistry, War, Civilization.” 
Dr. Gustavson divided civilization into three epochs: (1) the 
period of utilization of natural products, (2) the period of adapta- 
tion of natural products, and (3) the period of manufacture of sub- 
stitute products from unrelated natural materials. The develop- 
ment of processes of manufacturing nitric acid and gasoline were 
mentioned as examples of the type of chemistry involved. Other 
illustrations were synthetic rubbers, fibers, and plastics, many 
of which have more desirable characteristics than the natural 
substances that they imitate. ‘‘It is possible to reproduce certain 
foods,"’ Dr. Gustavson went on to point out, “but the actual 
synthesis of many appears to be an impossibility. Many of the 
vitamins have been isolated and several can be synthesized, but 
the best source still appears to be the natural food products.”’ 
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GeorGia Section--Atlanta, April 14: The speaker at this well as professional activities, Mr. Brooks pointed out Othe: St 
regular luncheon meeting was C. J. Bowen, Atlanta building in- phases of the subject were discussed by William R. Chedsey, dean dis 
spector Mr. Bowen traced the history of the Atlanta Building of the Missouri School of Mines; Harry Rubey, chairman of the eri 
Code and pointed out the tremendous amount of work his office is civil engineering department at the University of Missour: 14 
required to handle. He also stated that lack of personnel pre and Ernest E. Howard, Director of the Society Following : 
vented his department from functioning as efficiently as it should brief discussion from the floor, the Section joined the Cok County for 
At the conclusion of his talk considerable discussion from the floor Engineers’ Alumni Association (including both the University of . 
evidenced the interest of the membership in the building code Missouri and the Missouri School of Mines) for dinner. Later the he 
Before adjourning the group authorized the president to appoint group was entertained by the Jefferson City Telephone Company, Sta 
a committee to cooperate with a similar committee from the which presented an educational program entitled “Fifty Years fro 
American Institute of Architects in investigating the adequacy of ' the Telephone.” imy 
the present building code NASHVILLE Section—April 1: Following the routine business hac 
INDIANA Section—Indianapolis, April 9: Interesting facts of the Section, a technical program was presented by Maj. 0, F 4 
concerning defense training in the state of Indiana were brought Walsh, of the Corps of Engineers, U.S. Army. Major Wals) shij 
out by Prof. C. W. Beese, of Purdue University, who has charge was assisted by civilian personnel of the War Department in I 
of the training of workers in certain industries for the state. His cluding F. B. Campbell and G. O. Prados, engineers; F. H Wolf of | 
principal interest is in the engineering schools of the state—Purdue and F. P. Gaines, associate engineers; and T. W. Jordan, Jr net 
University, Rose Polytechnic Institute, and Notre Dame. Inthe senior engineering aide. The program as presented consiste Sny 
training, defense is defined liberally and anyone who is a potential of a review of the design of the proposed Wolf Creek Dam on th, wh 
defense worker is eligible for training. Workers are selected by Cumberland River, Kentucky. Major Walsh discussed the mor, rela 
either the Indiana State Employment Service or one of the three general features of design, while the civilian personnel covered the eng 
engineering schools. Professor Beese went into detail regarding methods used and went into a more detailed discussion of th. the 
the mechanics of securing grants for training and for financing the design. Col 
training program. These programs include classes in engineering OrEGoN Section—Portland, April 23: Various aspects of de I 
design, time study, electronics, production engineering or super- fense projects were discussed at this meeting. First, Col. Richard com 
vision, and other training of like nature. Other programs being Park, division engineer for the North Pacific Division of the Us W 
followed in different parts of the country are devoted to adapting Engineer Office, spoke on the ‘Design and Construction of Na Chi 
civil and mechanical engineers to manual engineering, to training tional Defense Projects in the Pacific Northwest.” Colonel as | 
ordinary engineers for the design of aeroplanes, the manufacture Park, who discussed the more general aspects of these projects It v 
and use of explosives, and so on was followed by Ben L. Peterson, senior engineer for the North dur 
Lenicn VaLLey Secrion—A pril 14and 21: At the first of these Pacific Division, who went more closely into engineering detaik sele 
meetings, which was held at Lafayette College in Easton, Pa., the of the projects. Moving pictures showing the details of canton. V 
senior-class students at Lafayette and Lehigh University were ment construction were then presented by Maj. Paul D. Berrigan, mee 
dinner guests of the Section. The feature of the occasion was an executive assistant for the Portland Engineer District. Clul 
illustrated lecture on the construction of the Potomac River PHILADELPHIA SECTION—A pril 8: A large number of members Soc 
Bridge between Ludlow Ferry, Md., and Dahlgren, Va. This was and guests assembled to hear a discussion of Philadelphia's water was 
given by William H. Pahl, project engineer for the J. E. Greiner problem. The main speaker was Nathan B. Jacobs, president of and 
Company, of Baltimore. There was a turn-out of almost a thou- Morris Knowles, Inc., consulting engineers of Pittsburgh, Pas the 
sand for the meeting on the 21st, which was a joint session with Mr. Jacobs, who is at present employed by the city of Philadelphia land 
the Engineers Club of the Lehigh Valley held at Bethlehem. The in connection with the rehabilitation of its water supply, gave a A te 
special attraction was an illustrated lecture on “Flying in Peace brief review of the water problem of the city from the time of Virg 
and War," given by Igor Sikorsky. Benjamin Franklin to the present. He pointed out that there has m 
Los ANGELES Section—A pril 9: Soil mechanics and foundation always been a difference of opinion as to the advisability of utiliz othe 
problems were the subjects of discussion, the speakers being ing nearby sources or of developing a more remote and purer of tl 
Frederick J. Converse, assistant professor of civil engineering at supply. This has resulted in a lack of a definite program of de sub) 
the California Institute of Technology, and William W. Moore, of | velopment and a lack in the maintenance and improvement of th J.0; 
Dames and Moore, foundation and soil mechanics engineers of present system. At the present time, Mr. Jacobs stated, it has meet 
Los Angeles. Professor Converse spoke on ‘“‘The Basic Principles been decided to reject the idea of an upland source of supply and Hon 
of Soil Mechanics in Engineering,”’ while Mr. Moore discussed the to proceed with the improvement of existing facilities. He then by ¥ 
trip 


foundation problems involved in the construction of aircraft 
factories and other defense projects. By means of slides Mr. Moore 
illustrated the application of the principles of soil mechanics to the 
selection and design of foundations for plants and other structures 
now being erected in connection with the defense program 

METROPOLITAN SecTION—April 16: A symposium on “‘Engi- 
neering Training for Defense’’ was the feature of the occasion 
rhe scheduled speakers were Thorndike Saville, dean of the college 
of engineering at New York University, who discussed ‘Emer 
gency Training Programs and Their Relation to Normal Technical 
Programs’; Harry S. Rogers, president of the Polytechnic In- 
stitute of Brooklyn, whose subject was ‘““The Defense Training 
Institute of Greater New York"; and Walter E. Jessup, Field 
Secretary of the Society, who spoke on the need for civil engineers 
in national defense. The paper outlined in detail the many train- 
ing courses now being conducted in elementary, advanced, and 
specialized branches of engineering; 
ployment in connection with defense activities; and the outlook 
for technical men upon the completion of the defense program 
The possible effects of emergency training and defense activities 
upon engineering education were discussed by Prof. James K. Finch, 
of Columbia University, and Secretary Seabury 

Mip-Missour! Section—Jefferson City, March 10: Preliminary 
to a dinner meeting there was a session devoted to discussion of 
engineering education. To start the program Robert B. Brooks, 
Director of the Society, discussed the salary situation, stating that 
Arizona and Nevada have adopted salary classifications, and 
that Indiana, Iowa, and Missouri are working on one. Engineers 
must think of social welfare, which includes adequate salaries as 


the status of engineer em- . 


described the present system, the Belmont, Upper and Lower 
Roxborough, and Queen Lane plants on the Schuylkill, and the 
Torresdale plant on the Delaware. His talk was discussed y 
Seth M. Van Loan, chief of the Bureau of Water, who described 
the organization set up for carrying out the proposed improve 
ments. Other discussers were James H. Allen, engineer for ln- 
codel, and Charles A. Howland, staff engineer for the Bureau of 
Municipal Research. 

Sr. Louts Sectrion—A pril 28: Robert G. Dyktor, of Washing- 
ton University, and William G. Purdy, of the University of Mis 
souri, winners of the Section’s 1941 student awards, were preset! 
as guests of the Section and were introduced to the members 
Capt. Albert Fregosi, executive officer for the Quartermaster Corps 
then gave a description of the construction of Fort Leonard Wood 
The last-minute change in location of the fort from lowa to 4 
site south of Rolla, Mo.; the lack-of adequate roads, railroad con: 
nections, and housing facilities for the army of workmen require, 
the deep mud encountered; and the necessity for speed were citec 
as some of the special problems in the construction of this huge 
training center. During the discussion which followed Captain 
Fregosi’s address, F. G. Jonah described some of the difficulties 
encountered in locating and building the railroad connection from 
the main line of the St. Louis-San Francisco Railway (of whic! 
Colonel Jonah is chief engineer) to the camp project. _ 

San Francisco Section—A pril 15: Papers on various phases 
of engineering education were presented by Baldwin M Woods 
professor of mechanical engineering at the University of Caliform™ 
Hubert H. Hall, chief engineer for the Standard Oil Company é 
California; and Henry D. Dewell, president of the California 
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Sate Board of Registration for Civil Engineers. In the general 

discussion that followed, the value of proficiency in oral and 

oil expression was emphasized. It was also recommended 

chat all engineering students should be required to have some 
period of engineering office experience as a prerequisite 

for graduation 


SpokANE Section—A pri 17; The civil engineering students in 
the graduating classes at the University of Idaho and Washington 
State College were guests of the Section at a banquet. Students 
~ Montana State College had also been invited, but found it 
impossible to attend. A symposium on engineering education 
had been scheduled for the occasion, and the first speaker was 
, D. Butler, city engineer of Spokane, who discussed the relation- 
ship between the engineering graduate and his employer. Jesse 
& Buchanan, dean of the college of engineering at the University 
of Idaho, then commented on some of the social aspects of engi- 
neering education. The third speaker on the program was M. K. 
Snvder, a member of the State Board of Engineering Examiners, 
who outlined the qualifications for professional engineers and their 
relation to engineering graduates. The student’s point of view on 
engineering education was ably presented by James Dalton, of 
the University of Idaho, and Ralph Smith, of Washington State 
Collegt 

rri-Crry Secrion— Moline, Ill., April 18: A paper on airports 
comprised the technical program. This was presented by George 
W. Brunkhorst, of the firm of Consoer, Townsend and Quinlan, 
Chicago consulting engineers. The paper dealt with such points 
as proper selection of site with a view toward future expansion. 
It was pointed out that hundreds of airports have been abandoned 
during the past few years solely because of shortsightedness in 
selection of site 

Vircinta Section— Norfolk, May 2? and 3: The two-day spring 
meeting of the Section was held in conjunction with the Engineers’ 
Club of Hampton Roads and local groups of the other Founder 
After a business session on the first day the meeting 


societies 
was addressed by Dr. W. B. Kouwenhoven on “Electric Shock, 
and by F. R. Murphy on ‘“‘Modern Architecture.”” At luncheon 
the group was welcomed to Norfolk by City Manager C. B. Bor- 
land, following which movies of Mariners’ Museum were shown 

technical session in the afternoon, under the direction of the 
Virginia Section, was addressed by Brig. Gen. James A. Anderson 
on the subject of “Engineers and the National Defense.’”’ The 
other speakers on the program were E. M. Hastings, chief engineer 
of the Richmond, Fredericksburg and Potomac Railroad, whose 
subject was ‘Transportation and the National Defense,’’ and Prof. 
]. Ormondroyd, who discussed ‘‘Vibration Problems.’’ The dinner 
meeting was addressed on the subject of national defense by the 
Hon. Colgate W. Darden. A talk on ‘“‘Helicopters’’ was also given 
by W.R. Le Page. The following day was devoted to an inspection 
trip around Hampton Roads by boat. 
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Student Chapter Notes 


COLLEGE OF THE Crty OF NEW YorRK—A pril 3 and 24: At the 
first of these meetings J. O. May, engineer in charge of estimating 
and designing for the American Bridge Company, spoke on high 
way bridges in their relationship to traffic. By means of slides 
he illustrated the various types of bridges from the most primitive 
forms to such present-day structures as the Bronx-Whitestone 
Bridge. On the 24th Nathan Cherniack, statistical analyst for 
the Port of New York Authority, discussed the subject, ‘Traffic 
Surveys and Analysis.”’ In his talk, Mr. Cherniack covered the 
general way in which traffic and other data relating to the construc- 
tion of transportation structures were compiled, treated, and 
interpreted 


New York UNiversity—A pril 2 and 30: The role that metro 
politan engineering schools play in national defense was discussed 
at the first of these sessions by Thorndike Saville, dean of the 
college of engineering at New York University. Possible openings 
for the prospective graduates were itemized. Pictures of the 
Tacoma Bridge failure were shown at the second meeting. The 
structure was then discussed by A. G. Hayden, contact member 
for the Chapter, and by a member of the engineering staff of the 
Consolidated Edison Company, who was present as a guest. 


NEWARK COLLEGE OF ENGINEERING—A pril 7: Frederick Glenz, 
of the Port of New York Authority, gave an illustrated lecture on 
the construction of the Queens-Midtown Tunnel. 


UNIVERSITY oF ILLiNoIs: The University of Illinois Chapter 
reports that the month of April was an interesting and busy one 
for the membership. Speakers at the weekly meetings included 
H. W. Richardson, Western editor of Engineering News-Record, 
who gave an illustrated lecture on “Tunnels and Tunneling’’; 
and C. M. Hathaway, engineer of construction for the Illinois 
Department of Public Works and Buildings, whose talk was en- 
titled ‘The Young Engineer on Construction.’’ On April 4 and 5 
the Chapter took part in the biennial Illinois Student Engineering 
Exhibit. Many aspects of civil engineering were stressed, and 
the various laboratories were in full operation. The main at- 
traction was a colored motion picture of the collapse of the Tacoma 
Bridge. 


WASHINGTON STATE COLLEGE: A recent letter from the Wash 
ington State College Student Chapter reports an active and in- 
teresting year and submits the accompanying photograph of the 
members of the Chapter. 


MEMBERS OF THE WASHINGTON STATE COLLEGE STUDENT CHAPTER 
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PTEMS OF INTEREST 


Civit ENGINEERING for July 


FoREMOST among those papers planned 
for the July number are two that had to be 
omitted from the June issue at the last 
moment for lack of space. One by Russell 
G. Hornberger covers an interesting pump 
ing plant for irrigation use on the Flathead 
Indian Reservation in Montana, as an 
nounced more fully in the May number 
Another treats of a new and unique type 
of passenger railroad car his was writ 
ten by Ge wre E. Solnar It describes 
the experimentation in developing this in 
novation and particularly the success of a 
new principle of suspending the car body 

Performance tests of engineering struc 
tures are particularly enlightening when 
they can be compared with similar runs 
on models. Such were the performance 
tests run on the Madden Dam in Panama, 
as described by P. S. O'Shaughnessy 
These additional hydraulic data were col 
lected at operating heads which approxi 
mate the original test heads on the models 

Among other papers in the July issue 
will be two in continuation of topics al 
ready begun. Treatment of the question 
of roads in the theater of military action 
will be continued by consideration of 
bridging operations, to be treated by 
Maj. Robert H. Burrage. A_ further 
article by Ralph Lowry describes concret 
ing operatings on Shasta Dam, including 
the long haul of the aggregates on a mam 
moth belt conveyor to the dam site and 
the processing and placing of the con 
crete in the dam prism. A variety of 
other subjects will complete the July 
Civit ENGINEERING 


Winsor Memorial 


THe projsect for a suitable memorial 
to the late Frank E. Winsor, former Vice- 
President of the Society, has been under 
way for some time and is now approaching 
fruition. The stone and bronze memorial 
has been given a commanding site on 
Winsor Dam, main structure for the 
Quabbin Reservoir on the Swift River 
northeast of Springfield, Mass 

Unveiling of this memorial is set for 
11 a.m., on Tuesday, June 17. Many of 
Mr. Winsor's great circle of friends will be 
present to do him final honor. One of the 
principal addresses is to be made by Secre- 
tary Seabury. All members of the So 
ciety are invited to this dedication. 


National Applied Mechanics 
Meeting 

Many members of the Society are inter- 
ested in applied mechanics, as demon- 
strated by the activity of the committee 
on that subject in the Structural Division 
This committee is cooperating with the 
Heat Transfer Division of the American 


About Engineers and Engineering 


Society of Mechanical Engineers at the 
eighth national meeting of the Applied 
Mechanics Division of the A.S.M.E 
The University of Pennsylvania will be 
host and the time will be June 20 and 21 

Separate technical sessions will cover 
the topics of: (1) heat transfer, fluid 
mechanics and thermodynamics; (2) elas- 
ticity and plasticity; and (3) vibrations 
A fourth session will be on elasticity and 
plasticity and in this the Society's Com- 
mittee is taking an active part by sponsor- 
ing four papers by members of the Society 

On behalf of the Society, the Committee 
on Applied Mechanics is acting through 
its chairman, E. L. Eriksen, and its secre- 
tary, R. D. Mindlin. Members wishing 
to receive printed programs of the meet- 
ing should communicate with Society 
Headquarters. 


Prot. N. G. Neare’s Column 
Conducted by 
R. Rosinson Rowe, M. Am. Soc. C.E 


Tue June meeting of the Engineers 
Club was to feature an address by Pro- 
fessor Scrubal on ‘Prefabricated Earth 
Dams,"’ so we were surprised to see a 
dozen architects introduced as guests 
But there was a reason after all; perhavs 
the Scotch Bungalow of Mac McMack, 
with its saving of 19 cents worth of blue- 
prints per unit, could be adapted to slum- 
clearance projects in the U.S 

Their attention centered on Professor 
Neare as he stepped up to the blackboard 
and drew the simple figure, labeled "Front 
View = Top View.” 

“You will recall, gentle- 
men, the McMack Bunga- 
low,’’ began the Professor. 
“Will someone volunteer 
to draw the required side 
view?” 

Four members stepped 
up to the board and, when 
they turned around, the 
board looked like this: [See 
at right. | 

“Well, there’s perfect 
agreement between Sam 
and Don. Are they right, 
J. W.?” 

“Perfect, Noah,’’ said 
Mr. Pickworth. “It’s the 
only solution, so far as I 
know Earl must have 
known Mack, too; he’s 
caricatured the old Scot 
admiring one of his bunga- 
lows after the landscaping 
wascompleted. But, Earl, 
why wasn't the building 
in the background built 
in the same style?’ 

“So the postman could 
tell them apart.’’ 

“And Oscar has drawn 
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two sketches like the others except {, 
extra wrinkles. Steps, maybe.” 

“That's right, Professor. An Americar 
improvement to avoid the MeMad 
patents. Top and front views are qj 
alike.”’ 

“Thanks, Oscar I hope you hav 
your patent, because the architects hay 
been copying everything on the board 

“They wouldn’t have to copy if thei 
memories were as good as mine.” « 
claimed Clyde. “I saw that problem } 
print 20 years ago. Worth reviving, th 
and the steps give it a new approach 

“IT guess no problem is really new, by 
Al E. Dayde says he has one. As it & 
over the heads of the architects, they 
can go home. I yield the floor to M; 
Dayde.”’ 

“This may sound easy, Professor, by 
I had some trouble figuring the area of 
symmetrical tract I surveyed for th 
Government. Each of the four sides wa: 
80 chains long, two opposite sides wer 
true north-south lines and the other tw 
were true east-west lines Does that 
sound too easy?”’ 

“Deceptively so, Al. Gentlemen, you 
have until August.”’ 

(Sam, Don, and Oscar were early birds 
who dated their replies April 2, being 
respectively and more respectfully: Sam 
uel F. Newkirk, Jr., Donald A. Booth, and 
O. W. Kochtitzky, Jr. Earl and Clyé& 
are Earl K. Burdick and Professor Clyd 
T. Morris, the latter referring us to pag 
311 of French’s Engineering Drawing 
There were many other later answers, all 
correct.) 
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Steel Bridge Awards Announced 


Se_ecrion of the prize winners for the Bridge, between Havre de Grace and Bridge, Pennsylvania Turnpike in Bed- 
most beau tiful steel bridges completed and Perryville, Md.; engineers, J. E. Greiner ford Township, Pa.; engineers, Parsons 
pened to traffic during the calendar year Company. Honorable Mention: Ohio Klapp, Brinckerhoff, and Douglas. Hon- 
i940 has been announc ed. These awards River Bridge, Owensboro, Ky.; engineers, orable Mention: Lakefront Road Viaduct, 
are sponsored by the American Institute of Modjeski and Masters. Pennsylvania Cleveland, Ohio, designed and built under 
Construction, through which the Avenue Bridge, over Anacostia River, the supervision of John O. McWilliams, 
present notice isgiven. The following are District of Columbia; engineers, Parsons, County Engineer of Cuyahoga County. 
the classifications and prize winners: Klapp, Brinckerhoff, and Douglas. Class C, bridges costing less than 
A. bridges costing $1,000,000 or Class B, bridges costing $1,000,000- $250,000. Winner, Klamath River Bridge, 
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Winner, CLass B—Dunnincs CREEK BRIDGE, PENNSYLVANIA TURNPIKE; IN 
BEDFORD TOWNSHIP, Pa. 


Wrxner, M 


‘VABLE Bripces—Oceranic Bripce, OvER NAVESINK (SHREWSBURY) WInner, CLass C—KLAMATH RIVER BRIDGE, 
River, Between Locust Pornt AND RUMSON, N.J. IN ORLEANS, HumBOLDT, County, CALIF 
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neers, C. H. Purcell, State Highway Engi- 
neer; F. W. Panhorst, Bridge Engineer, 
Department of Public Works, State of 
California. Honorable Mention: Fort 
Littleton Interchange Bridge, carries In- 
terchange Ramps over Pennsylvania Turn- 
pike at Fort Littleton Interchange, Pa.; 
engineers, Pennsylvania Turnpike Com- 
mission. Flatbush Avenue Bridge, Belt 
Parkway, Brooklyn, N.Y.; engineers, 
Madigan-Hyland 

Movable Bridges Winner, Oceanic 
Bridge, over Navesink River (North 
Branch of Shrewsbury River) between 
Locust Point and Rumson, N.J.; engi- 
neers, Howard, Needles, Tammen and 
Bergendoff. Honorable Mention: Cam- 
bridge Creek Bridge, over Cambridge 
Creek, Cambridge, Md.; engineers, Henry 
G. Perring Company. Erie Avenue Bas- 
cule Bridge, over Black Run, Lorain, 
Ohio; engineers, J. W. Watson and As- 
sociates. 

These awards were officially transmitted 
at a dinner given by the American In 
stitute of Steel Construction at the Engi 
neers’ Club in New York on May 21 
The winners were selected by a jury con- 
sisting of Prof. Francis P. Witmer of the 
University of Pennsylvania; Prof. Ed 
ward J. Squire of Brooklyn Polytechnic 
Institute; Johrg A. Thompson, Architect; 
W. Stanwood Phillips, Architect; and 
Waldo G. Bowman, Editor of Engineering 
News-Record Professors Witmer and 
Squire and Mr. Bowman are members of 
the Society 


Brief Notes 


A SPECIAL summer course is announced 
by the University of Tennessee, Knox- 
ville, covering multiple-purpose basin 
planning. Activities of the TVA _ will 
demonstrate the engineering principles. 
In addition, economics and sociology will 
have their place. Information regarding 
the course, which is scheduled to extend 
from June 9 to July 16, may be obtained 
from the Dean of Engineering at the Uni- 
versity of Tennessee, Knoxville. 

A CONFERENCE on hydrology will be 
held at the Pennsylvania State College, 
State College, Pa., from June 30 to July 
2, under the joint sponsorship of the sec 
tion of hydrology of the American Geo 
physical Union, the civil engineering 
division of the Society for the Promotion 
of Engineering Education, the Committee 
on Hydrology of the American Society of 
Civil Engineers, and Pennsylvania State 
College. Inquiries may be addressed to 
Prof. F. T. Mavis, State College, Pa 

> > 

THE COLLEGE of engineering of the 
University of lowa announces that, under 
the National Defense Training Program 
for engineers, it will offer an intensive 
four-week summer course in the mechanics 
of fluids from June 9 to July 3. While the 
course is offered primarily for instructors 
and engineering students of advanced 
standing, the sole prerequisites are under- 
graduate mathematics, physics, and ap 
plied mechanics. The cost of the course 
will be borne by the government under the 


National Defense Training Program, but 
each registrant will be responsible for his 
room, board, and incidental expenses. 
Since enrolment in the course will be 
limited, advance registration is required. 
Applications will be accepted in order of 
their receipt and should be addressed to 
Dean F. M. Dawson, College of Engineer- 
ing, University of Iowa, Iowa City, Iowa 


To ANSWER the demand for a compre- 
hensive but short program in soil me- 
chanics, the department of civil engineer- 
ing at the Massachusetts Institute of 
Technology is again offering summer 
courses—June 16 to July 25. These 
courses, which cover the same scope as 
a full year of graduate study, are open to 
graduate students and may be taken for 
credit toward the degree of master of 
science. Applications for registration 
should be addressed to the Registrar, 
Massachusetts Institute of Technology, 
Cambridge, Mass., and all other inquiries 
regarding the course to Prof. Donald W. 
Taylor, Room 1-330, at the Institute. 


NEWS OF ENGINEERS 


Personal Items About Society Members 


Strr_t more members of the Society in 
the Officers Reserve Corps of the Army 
and in the U.S. Naval Reserve have been 
ordered to active duty. Included in the 
former group are Col. Jesse Fred Brown, 
from assistant engineer for Black and 
Veatch, of Kansas City, Mo., to the 110th 
Engineers at Camp Robinson, Ark.; Lt. 
Col. William N. Carey, from consulting 
engineer of St. Paul, Minn., to the Jack- 
sonville (Fla.) District, where he will as- 
sist in the construction of eight army air- 
ports and air bases; Lt. Col. R. C. Swee- 
ney, from district sanitary engineer for 
the Albany District of the New York 
State Department of Health, to the head- 
quarters of the 5th Corps Area, Ft. Hayes, 
Ohio; Maj. Frank M. Keller, from San 
Francisco, Calif., to the Quartermaster 
Corps at Fort McDowell, Calif.; Capt. 
Cyril S. Adams, from Frederic R. Harris, 
Inc., of New York City, to the ordnance 
section of the Second Division at Fort 
Sam Houston, San Antonio, Tex.; Capt. 
Walter Vincent Barry, from director of 
public works and city engineer of New 
Haven, Conn., to the 30lst Engineers, 
76th Division, at Fort Henry G. Wright, 
Fishers Island, N.Y.; Capt. Alvin McGee 
Mock, from structural engineer for the 
Austin Company of Cleveland, Ohio, to 
the Corps of Engineers, U.S. Army, at 
Arlington, Va.; Capt. James K. Searcy. 
from assistant engineer for the U.S. Geo- 
logical Survey at Jackson, Miss., to duty 
with the Coast Artillery Corps at Wil 
mington, N.C.; and Lt. Garner W. Reed, 
from shaft engineer for the New York City 
Board of Water Supply to the Naval Air 
Station at Quonset Point, R.I. 


James K. Frvcu, Renwick Professor of 
Civil Engineering at Columbia Univer- 
sity, has been appointed associate dean of 
the faculty of engineering. Professor 
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Finch has been a member of the ( olumbig 
staff for thirty-one years and ha heade 
the civil engineering department since 
1932. 

ArtHur C. NAUMAN, captain, Corps 
Engineers, U.S. Army, was recently tran: 
ferred from the 6th Corps Area of the Wa, 
Department, Chicago, IIl., to Fort George 
Wright, Spokane, Wash. 


HERBERT S. CROCKER announces thy 
ALFRED J. RYAN will be associated with 
him in the practice of civil engineering 
under the firm name of Crocker and Ryan 
The firm, located at 901 First National 
Bank Building, Denver, Colo., will spe 
cialize in structures, hydraulics, and muni 
cipal utilities. Colonel Crocker has maip 
tained a consulting practice in Denver fo, 
some years, while Mr. Ryan was pre 
viously assistant structural engineer fo, 
the Tennessee Valley Authority. 


P. B. STREANDER has been engaged by 
Stone aad Webster to handle water supply 
and sanitation work on their defense cop. 
tracts and munitions manufacturing 


S. S. GorMAN is now chief assistant i» 
the district engineer of the Shipbuilding 
Division of the Bethlehem Steel Company 
His headquarters are in San Francisco 


Calif. 


A. L. LANE has been promoted from the 
rank of major in the Corps of Engineers 
U.S. Army, to that of lieutenant colone! 
He is stationed at the Engineer Replac: 
ment Center, Fort Belvoir, Va 


Matcotm H. Jones has been trans 
ferred from the U.S. Engineer Office a 
Rock Island, Ill., where he was assistant 
hydraulic engineer, to the office of the 
Chief of Engineers, U.S. Army, Washing 
ton, D.C. 


HARLAND BARTHOLOMEW, G. Donato 
KENNEDY, and C. H. PuRcELL are men 
bers of a committee recently appointed 
by President Roosevelt to recommend a 
limited system of national highways “de 
signed to provide a basis for improved in 
terregional transportation.” 


H. Lina, director and engineer 
in-chief of the Chengtu-Tienshui Railway 
Chengtu, Szechuan, China, has bees 
elected president of the Chinese Institut: 
of Engineers for the current year 


W. S. Mortimer has severed his con 
nection with the Washington State High 
way Department, Spokane, Wash, ™ 
order to accept a position as draftsman 
with the Boeing Aircraft Company « 
Seattle, Wash 

H. G. Suenrstept, formeriy connected 
with the Stark Construction Company, “ 
Cedar Rapids, Iowa, has taken up se* 
duties as chief resident engineer on “™ 
Plum Brook Ordnance Plant at Sandus«y 
Ohio, for the E. B. Badger and Sons Cor 
pany, of Boston. 

GLENN H. ALLEN recently resigned 
district engineer for the Indiana a 
Highway Commission at Vincennes, Ind 
in order to form an engineering and con 
tracting partnership with J. Wilson 
The firm, which is to be known 4 Ailen 
and Wilson, will have genera! headquarters 
at Vincennes. 
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Vout. 1, No. 6 
lames H. Srratton has been pro- 
ated from the rank of captain, Corps of 
Engineers, U S. Army, to that of major. 
He is district engineer in the U.S. Engineer 
Office al Caddoa, Colo 


Mortimer E. Cootey, Honorary Mem- 
Society and dean emeritus of 
the colleges of engineering and architec- 
eure at the University of Michigan, was 
ne of twelve alumni of the University 
eecently honored by citations praising 
‘heir professional achievements. Other 
members of the Society thus honored were 
tawes H. HERRON, consulting engineer of 
Cleveland, Ohio; CLirrorp E. Patne, 
consulting engineer of Chicago, Ill.; Mur- 
easy D. VAN WAGONER, governor of 
Michigan; and Henry F. VAUGHAN, 
{ the University of Michigan staff. 


her of ti 


Scuanck, of Portland, Ore., has 
accepted a position as civil engineer for 
he Navy Department on the work of con- 
structing bases on the sites leased from 
the British government. His present as- 
ignment is at the Naval Air Station on 
the island of Antigua, B.W.I. 


Henry F. VauGHAN, for the past 
twenty-three years commissioner of health 
{the city of Detroit, Mich., has resigned 
) become professor of public health at 
the University of Michigan. 

Georce W. Scuus.er, of Pittsburgh, 
Pa, has accepted the position of construc- 
tion superintendent for the Westinghouse 
Electric and Manufacturing Company. 

GeraLp F. MCKINNEY was recently 
romoted to the position of assistant divi- 
sion engineer in the Ohio State Highway 
Department at Chillicothe. He was for- 
merly division bridge engineer. 

ALBERTIS MONTGOMERY, lieutenant colo- 
nel, Corps of Engineers, U.S. Army, is 
now stationed at Sylacauga, Ala., as chief 
ngineer and assistant to the constructing 
juartermaster in charge of an ordnance 
plant for the army. Until lately Colonel 
Montgomery was constructing quarter- 
master at Camp Davis, Holly Ridge, N.C. 

Harry TucKER, professor of highway 
ngineering at North Carolina State Col- 
ege, has been appointed a member of the 
North Carolina State Utilities Commis- 
sion 


B. Morris, previously a detailer 


lor the American Bridge Company at 


Trenton, N.J., recently accepted a posi- 
tion as associate engineer with Parsons, 
Klapp, Brinckerhoff and Douglas, New 
York City consulting engineers 

B. D. Keatrs has resigned as field 
ngineer for the Portland Cement Asso- 
lation, with headquarters in Milwaukee, 


§ Wis., in order to become an engineer for 


the Dur-Ite Corporation, a concrete con- 
“Tuction engineering firm of Chicago, 


Lewis B. Smirn was recently appointed 


) the post of city superintendent of water 
gm for Rochester, N.Y. For the past four 
ee Mr. Smith has been in charge of 
“x improvements of the county high- 
Way depart: 
_SEYSSES 5. GRANT, 3d, brigadier gen- 
of Engineers, U.S. Army, has 
een reheve 


' duty as division engineer 


for the Great Lakes Division, Cleveland, 
Ohio, and assigned to command the engi- 
neer replacement training center at Fort 
Leonard Wood, Mo. 


Rossiter M. McCrone, formerly senior 
engineer in the Gulf of Mexico Division 
of the U.S. Engineer Department at New 
Orleans, La., is now senior engineer in the 
Office of the President of the Mississippi 
River Commission at Vicksburg, Miss. 

H. C. Turner, founder and president 
of the Turner Construction Company, of 
New York City, has been elected to the 
newly created position of chairman of the 
Board of Directors of the company, and 
in this capacity will continue to be ac- 
tively identified with its affairs. 


DECEASED 


ApaM CaRL Beyer (Assoc. M. ’31) 
district manager for the Wallace and 
Tiernan Sales Corporation of San Fran- 
cisco, Calif., died on April 30, 1941, at the 
age of 39. Mr. Beyer was assistant city 
engineer of San Rafael, Calif., from 1925 
to 1927, and sales engineer for the Pelton 
Water Wheel Company from 1927 to 
1929. From the latter year on he was 
with Wallace and Tiernan. 


HARTLEY Ropert (Assoc. 
M. ‘11) associate highway engineer for 
the California State Division of Highways, 
San Luis Obispo, Calif., died in San 
Francisco on April 21, 1941. He was 64. 
Mr. Church’s earlier activities included 
railroad and municipal work in the Middle 
West and California. He became con- 
nected with the State Highway Depart- 
ment in 1922 and was transferred from 
Sacramento to San Luis Obispo in 1926. 


WALTER RUDOLPH EBERHARDT (Assoc. 
M. ’26) manager of the New York Dis- 
trict of the H. K. Ferguson Company, 
died on April 4, 1941, at the age of 48. 
Mr. Eberhardt had been in the employ of 
several Cleveland (Ohio) companies, in- 
cluding the Cleveland Electric Illuminat- 
ing Company. He became connected 
with the H. K. Ferguson Company in 
1926. 


RoBERT FARNHAM (M. '10) assistant 
chief engineer of the Eastern region of the 
Pennsylvania Railroad, died at his home 
at Chestnut Hill, Pa., on April 8, 1941. 
Mr. Farnham, who was 63, had been with 
the Pennsylvania Railroad for thirty- 
eight years. He was in charge of con- 
struction work on the Union Station in 
Washington, and in 1927 was put in 
charge of the Philadelphia improvement 
program, embracing construction of the 
Broad Street suburban station and the 


The Sociely welcomes addi- 
tional biographical material to 
supplement these brief notes 
and to be available for use 
in the official memoirs for 
“Transactions.” 
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Thirtieth Street Station. Before as- 
suming his connection with the Pennsyl 
vania Railroad, he was employed in the 
engineering department of the District of 
Columbia. Long a member of the So- 
ciety, Mr. Farnham served as Director 
from 1924-1926. 


Ray Sruart Gatens (Assoc. M. '17) 
with the Public Roads Administration at 
Fort Worth, Tex., died in that city on 
April 10, 1941. He was 53. Mr. Gatens 
was city manager of Winter Haven, Fla., 
for five years before going to Fort Worth 
in 1933. At one time, also, he main- 
tained a consulting practice in Winter 
Haven. 


ARTHUR WooDROFFE MANTON (M. '13) 
of London, England, died in that city re- 
cently. Mr. Manton, who was 74, was 
noted as an engineer in this country and 
Canada as well as in England. He was 
in charge of constructing the Great West- 
ern Railway Sodbury Tunnel, and was 
deputy managing engineer for the Pennsyl- 
vania Railroad on the construction of the 
East River tunnels in New York. For 
some years he served as tunnel engineer 
for Sir Lindsay Parkinson and Company, 
Ltd. 


Morris FREMDER Marks (M. '30) 
consulting engineer of St. Louis, Mo., died 
in that city on March 29, 1941, at the age 
of 47. Before establishing his practice 
Mr. Marks was for many years chief engi- 
neer for W. J. Knight and Company, of 
St. Louis, and earlier in his career had 
been with the Concrete Steel Fireproof- 
ing Company of the same city. 


CHARLES Beacu No.te (M. '32) since 
1935 president of the Crane Company, 
of Chicago, IIL, died in that city on 
April 29, 1941. Mr. Nolte, who was 55, 
was president of the Robert W. Hunt 
Company, Chicago engineering firm, for six 
years before he was elected to head the 
Crane Company. He went to the Hunt 
Company as engineer in 1909 at the outset 
of his engineering career. 

EvLiot BARBER Parsons (M. '27) con- 
sulting engineer of Watertown, Wis., died 
there recently. He was about 70. Mr. 
Parsons was city engineer of Fond du 
Lac, Wis., from 1893 to 1904, and of 
Watertown, Wis., from 1904 to 1908 
In the latter year he established his prac- 
tice at Watertown, serving as consulting 
engineer for numerous Wisconsin munici- 
palities. 

Petty (Assoc. M. 
'24) structural engineer for the Wheeling 
and Lake Erie Railway, Cleveland, Ohio, 
died in that city recently at the age of 49 
Earlier in his career Mr. Petty was for 
some years designer for the Cleveland 
Union Terminals Company. 


CHARLES Russ RicHarps (M. '23): 
retired president of Lehigh University, 
died in Minneapolis, Minn., on April 17, 
1941, at the age of 70. Dr. Richards was 
on the faculty of the University of Ne- 
braska from 1892 until 1911-—for the last 
years of this period as dean of the engi 
neering college. He was dean of engineer- 
ing at the University of Illinois from 1913 
to 1922, and president of Lehigh Univer- 
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sity from the latter year until 1935 when 
ill health forced his retirement 


Luctus JOHNSON SCHNELL (Assoc. M. 
‘35) assistant superintendent for the Vir- 
ginia Engineering Company, died in 
Tampa, Fla., on April 1, 1941. Mr 
Schnell, who was 42, had spent some years 
in the employ of Stone and Webster, Inc., 
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of Boston, Mass. He had also been with 
the H. K. Ferguson Company, of Cleve- 
land, Ohio, for whom he but silk and 
rayon mills in the South, and he had re- 
modeled the plant of the Libby Glass 
Company at Toledo, Ohio. 


Stuart Hospss Sms (M. of Las 
Cruces, N.Mex., died on April 3, 1941, 


at the age of 59. From 1903 to i914 Mr 
Hobbs was engaged in railroad, Water 
supply, building design, and Valuation 
work, and from 1914 to 1927 he was on the 
engineering faculties of several] UNivergj 
ties. From 1927 to 1935 he was life 
underwriter and manager of the Sun Li, 
Assurance Company of Canada 


Changes in Membership Grades 


Additions, Transfers, Reinstatements, and Resignations 


Appitions TO MEMBERSHIP 


Racoon, Georor Donato (Jun 41), Ist Lt 
Cavalry, U.S. Army, 67th Armored Regiment 
Fort Benning, Ga 


Bromoren, Eric Eow1n (M. Dist. Engr 
State Highway Dept., 407 County Bldg. (Res 
Kenilworth R. F. D. 1), Kalamazoo 
Mich 


HARILAOS 
Cannon St 


Granite House 
England 


MICHARI (M 
London, E.C. 4 


Carvin, Ecmer Lyte (Jun. 40), 2d Lt., Corps of 
Engers., US. Army, 10th Engr Battalion (Res 
Fort Lewis Inn), Fort Lewis, Wash 


Carntoua, Josern (Jun. ‘40), Asst 
Engr, U.S. Bureau of Reclamation, 701 K St 
Sacramento, Calif 


Davis, Oray Maptson, Jr. (Jun. 739 North 
Albermarle St., Arlington, Va 


(M. "41), Capt 


DeJagnetre, Pot 
Army, US. Custom 


Corps of Engrs US 
House, Mobile, Ala 


Duerz, Jesse Cray, Je. (Jun. “41), Hydraulics 
Laboratory, Univ. of Wisconsin, Madison, Wis 


Assoc. M. "40), Engr 


Eaton, RICHARD ORVILLE 
751 South 


(Civ.), U.S. Engr. Office, War Dept 


Figueroa St., Los Angeles, Calif 


Fayman, Joserm (Jun. '41), Asst Insp 
Ordnance Material, New York Ordnance Dist 
War Dept., 80 Broadway, New York (Res 
28-35 Thirty-fifth St Long Island City) 
N.Y 

Georoe, Jr 


Jun. ‘41), Con 
tract Engr., Great Am. Indemnity Co 


1 Lib 


erty St., New York, 
Futter, Ateert (Assoc M. ‘41) 
Capt., Corps of Engrs., U.S. Army, Engineer 


School, Fort Belvoir, Va 


Joun James (Jun. '41), Junior Naval 


(P-1), U.S. Navy, Navy Yard, Phila 


Archt 


delphia, Pa. (Res., 34 Parkway West, Mount 
Vernon, N.Y.) 
Gorton, Marouvuanp Sarcuer (Jun. 41), 2100 


Virginia St., Apt. 11, Berkeley, Calif 

Green, Wetts (Jun. ‘41), Office Engr., 
City Engrs. Office, City Hall (Res., 504 Morgan 
St.), Corpus Christi, Tex 

Francis Evererr (M. City Engr 


Water and Sewer Dept., City Hall 
Washington Ave Greenville, 


Haut 
and Supt 
Res 


Miss 

Guenn Eceert (Assoc. M. ‘41), With 
Burns & McDonnell Eng. Co., 107 West Lin 
wood (Res., 5225 Euclid Ave.), Kansas City, 
Mo 

Hansen, Metvice Biroer (Jun. Asst 
Engr, B. C. Pulp & Paper Co., Ltd., Wood 
fibre, B.C., Canada 

Donato Epwarp (Jun. ‘41), 


Senior Hydrographer Federal State Flood 
Forecasting Service, State Dept. of Forest and 
Waters (Res., 1111 Penn St.), Harrisburg, Pa 


Htnms, Kenneta Vinton (M. ‘41) 
Hansen), 6 North Michigan Ave 
Chicago, Ill 

HormMann, Water (Jun. ‘41 
Engr. U.S. Geological Survey 
ton Bldg., Tacoma, Wash 


Greeley & 
Room 1700, 


Junior Hydr 
1100 Washing 


Isaak, Eutmer Bramwett (Assoc M. ‘41), 
Traffic Engr., Madigan-Hyland, 20 Exchange 
Pl, New York (Res., 1269 California Rd., 


Tuckahoe N.Y 


From April 10 to May 9, 1941, Inclusive 


KRANICK, Martin Everett (Jun. 40), Junior 
Engr., U.S. Bureau of Reclamation, New Cus 
tomhouse (Res., 1025 Lincoln St.), Denver, 
Colo 


Harotp Epwarp (Assoc. M. °41), 
Squad Leader, Whitman, Requardt & Smith, 
Edgewood Arsenal Office, Edgewood (Res., 
5102 Harford Rd., Baltimore), Md. 


K UNSCH 


Lesuer, Cart Evoenr, Jr. (Jun. 41), San. Engr 
Draftsman, H. K. Ferguson Co., Milan, Tenn 


LIBNER Harry RICHARD Jun. ‘°41), Asst 
Engr., U.S. Engr. Office, Clock Tower (Res., 
2415 Nineteenth Ave.), Rock Island, Ill 


LonGc, Frepertck (Jun. Care, U.S. 
Engr. Office, M and M Bidg., Houston, Tex 


Lyxcu, Rosert Cornecivus (Jun. 40), Drafts- 
man, Lehigh Structural Steel Co., Front and Al- 
len Sts. (Res., 124 North 15th St.), Allentown, 


Pa. 
McCanories, CHartes Spracue (Jun. ‘41), 
Constr. Engr., Ford J. Twaits (Res., 309 


South Hobart), Los Angeles, Calif 


McKenzie, Anprew Jackson, Jr. (Jun. ‘41), 
Pres., M. & M. Constr. Co., 1100 West Com- 
merce, Dallas, Tex. 


CotemMan (Assoc. M 

Bureau of Yards and 
U.S. Navy, Mare 
Vallejo), Calif 


McLAvuGaLin, 
‘41), Senior Insp., Constr 
Docks, Public Works Dept 
Island (Res., 904 Maine St 


Mappen, Evwarp Bincuam (Jun. ‘41), Junior 
Engr... U.S. Engr. Office, 3d and Broadway. 
Little Rock, Ark 


Newtson, Gienn Russect (Jun. Junior 
Engr.. U.S. Army Engrs., Young Hotel (Res., 
3365 Kaimuki), Honolulu, Hawati 

Howarp (Assoc. M. ‘41), 

Eng. Dept., City of Seattle, 
(Res., 4210 Bagley Ave.), 


NeLSON, WILLIAM 
Senior Civ. Engr 
County City Bldg 
Seattle, Wash 


O'New, Epwarp, Jr. (Assoc. M. 
40), Associate San. Engr., National Park 
Service, 710 Grace Securities Bldg. (Res., 1214 
Laburnum Ave.), Richmond, Va 


Patmer, Frep Rosert (Assoc. M. ‘41), Constr. 
Engr., Sammons Const. Co., 414 Eleventh St., 
Huntington, W.Va 

Permar, Davip (Jun. '40), Junior Civ. 
Engr, U.S. Coast Guard, 1700 Keith Bldg., 
Cleveland, Ohio 


Pererte, Lester Leroy (Jun. ‘40), Kinsley, 
Kans 
TOTAL MEMBERSHIP AS OF | 
MAY 9, 1941 

Members 5,699 | 

Associate Members 6,610 | 

| 

Corporate Members 2,309 | 
Honorary Members. 34 

| Juniors 4,586 | 

| Affiliates 7 

Fellows. 

Total 7,000 | 


Ross, Henry Acsert (Jun 
Aid. State Highway Dept 
St., Stockton (Res., 
mentq), Calif 


'41), Senior Eng 
, 1200 North Cenier 
941 Sonoma Way, Sacrs 


Sanvers, GoRDON SterHen (Jun. "40) Matenal 
Lister, Austin Co., Naval Air Station (Re 
4718 Eighteenth, N_E_.), Seattle. Wash 


Scisson, SipNey Evcene (Jun. 41), Junior Engr 


U.S. Engr. Office, Wright Bidg. (Res. 178 
East 14th St.), Tulsa, Okla. 

Spencer, Artrnur Cureton (Assoc M 
Supt Building and Constr. Dept., Consoi 


dated Gas, Elec., Light and Power Co., Mons 
ment St., Baltimore, Md 


Sporrorp, James (M. '41), Associate Engr. US 
Bureau of Reclamation, Custom House (Re 
554 South Emerson St.), Denver, Colo 


STEENHILL, Nrecs (Jun. "40), Care, Rust 
Eng. Co., Clark Bidg., Pittsburgh, Pa 


Stewart, G. (M. '41), Asst. Chi. 
P. & L. E. R.R., P. and L. E. Terminal Bidg 
Pittsburgh, Pa 


Tewtnket, Garretr Carper (Jun. Pris 
Eng. Draftsman, SCS, 1023 West Riverside 
(Res., 1102 West Sharp), Spokane, Wash 

TuRNER, JouN Kenprick (Assoc. M. ‘41), Asst 
Hydr. Engr., TVA, 515 Union Bidg., Kaoxville 
Tenn 


Watt, Harry Boykin (Assoc. M. Field 
Materials Engr., State Highway Comm 
(Res., 16 Beverly Pi.), Little Rock Ark 

WarsHaw, Seymour (Jun. 2145 East 2ist 
St., Brooklyn, N.Y 

Wenzec, Lecanp Ketrn (Assoc. M. ‘41), Hydr 
Engr., U.S. Geological Survey, 18th and F 
Sts., N.W., Washington, D.C 


MEMBERSHIP TRANSFERS 


BLICKENSDERFER, ALFRED (Jun. "33; Assoc. M 
'41), Asst. Hydr. Engr., TVA, 701 Union Bidg 
(Res., 3708 McCalla Ave.), Knoxville, Tenn 


Cox, Guen Newson (Jun. Assoc M 


M. ‘'41), Prof., Mechanics and Hydraubhie 
Eng. Bldg., Louisiana State Univ., University 
La 

GreenteaF, Joun Warrtrer, Jr. Jun * 


Assoc. M. '41), Asst. Engr., Metcalf & Eddy 
1300 Statler Bldg., Boston (Res., 232 Pond > 
Westwood), Mass 

(Jun. “24 
M. "28; M. ‘41), Research Consultant 
Highway Dept.; Associate Prof, Civ. 
Univ. of Michigan, Room 1224 Fast Eng 
Bidg., Ann Arbor, Mich 


Hutcntson, (Assoc M 
M '41), Senior Res. Engr., State Highws) 


A 


State 


House, 


Dept., Courthouse, Greenville, Tex 
Jongs, Joseru (Assoc. M 27; M 
Res. Engr., B. & O. R.R., Mt Royal Stat 


Baltimore, Md 
LAMBRECHT, RicHARD WALDO 
M. '41), Vice-Pres., O. W 
Fisher Bldg., Detroit, Mich 
Samuet, Myer (Jun. Assoc. M 41 
(Civ.), U.S. Engr. Office, Post Office Dice 
Sacramento, Calif 


Assoc M _ 
Burke 


SerTerRtin, RALPH FREDERICK 2 
M. °41), Building Contr (R W. Setterlin © 
Son), 1030 West 3d Ave. (Res., 1244 Forsythe 
Ave.), Columbus, Ohio 


Tscuupy, Lionet Cart (Assoc. M 

Asst. Regional Engr., In che Post Office 
U.S. Dept. of Agriculture, Old * 

Bidg., Amarillo, Tex 
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IN MORE 757 OF THE IN LESS 95% OFTHE 
THAN U. S. A. THAN U. S. A. 
YOU GET BOTH TOGETBOTH 
with standard tar-dipped use lined* 

at cast iron pipe cast iron pipe | 


HERE TUBERCULATING WATERS MUST BE TRANSPORTED 
BESS THAN 25% OF THE U.S. A.) USE LINED CAST IRON PIPE* 


e areas of the United States where tuberculating you buy. The Cast Iron Pipe Research Association 
lers materially affect the carrying capacity of pipe recommends lined cast iron pipe where tuberculating 
present less than one-quarter of the total area of waters must be transported. Lined cast iron pipe is | 
country. If you are located within one of these the only pipe that will have 100 years of useful life | 
as, use lined cast iron pipe. You do not have to plus 100 years of high carrying capacity. Send for map 
ifice the long life, low maintenance cost and salvage which shows approximately 76% of the country where i, 
ue of cast iron pipe in order to be assured of high little or no tuberculation is to be expected. Lined cast | 


rrying capacity throughout the lifeof the pipe Qa oe iron pipe is made in sizes from 1 4 to 84 inches. 


“rious types of linings are available to meet various conditions and preferences of users. | } 


F CAST IRON PIPE RESEARCH ASSOCIATION, THOMAS F. WOLFE, RESEARCH ENGINEER, 1015 PEOPLES GAS BUILDING, CHICAGO, ILLINOIS. 
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10 Civit ENGINEERING for June 1941 Vou. 1, Nos 
Younos, Lyman Gustiw (Jun. ‘31; Assoc M Garp, Water Sumner, Jun., reinstated April Weriont, Eart Seawarp, Assoc. M 
41), Asst. Highway Engr., Dist. 4, Public 10, 1941 -s April 30, 1941 a 
Roads Administration, 1109 Main Post Office , 
Bidg., St. Paul, Minn Hineicus, Avotr, M., reinstated April 14, 1941. RESIGNATIONS 
Loser, Mitton Griisert, Assoc. M., reinstated Fowter, CHartes Evan, M., i 
REINSTATEMENTS April 25, 1941 “1941 
Fox, CHartes M., reinstated April 22 Rosson, Preperick Taueston, Assoc M., rein- Maconusson, Cart Epwarp, M. resigned A 
1941 stated April 30, 1941 14, 1941 = 


Applications for Admission or Transfer 
Condensed Records to Facilitate Comment from Members to Board of Direction 


te June 1, 1941 NuMBER 6 


upon the opinions of those who know the applicant personally a 
well as upon the nature and extent of his professional experience 
Any facts derogatory to the personal character or professional 
reputation of an applicani 
should be promptly commu. 
nicated to the Board. 


The Constitution provides that the Board of Direction shall elect or 
reject all applicants for admission or for transfer. In order to 
determine justly the eligibility of each candidate, the Board must 
depend largely upon the 
membership for information. 


MINIMUM REQUIREMENTS FOR ADMISSION 


Every member is 
therefore, to scan carefully Grape GeNneRAL REQUIREMENT Ace ACTIVE Cmanos op Communications relating 
the list of candidates pub- seenoens wea to applicants are considered 
3 Qualified to design as well as 5 years 
lished each month in Civi. Member to disect important werk 35 years 12 years RCM* strictly confidential. 
ENGINEERING a irecti 
nd to furnish The Board of Direction 
c the Board with data which Member *4lified to direct work 27 years 8 years RCA* will not consider the app 
may aid in determini he alifi 
“tects Junior for sub-professional 20 years 4 years 
Of any applicant, residents North Amerwa 
It is especially urged that Qualified by scientific acquire- until the expiration 30 
Affiliate ments or practical experience 35 years 12 years , of 


days, and from non-residents 
of North America until the 
expiration of 90 days from 
the date of this list. 


a definite recommendation as 
lo the proper grading be 


to cooperate with engineers 


*In the following list RCA (responsible charge—Associate Member standard) denotes 
years of responsible charge of werk os principal or subordinate, and RCM (responsible 
charge-- Member standard) denotes years of responsible charge of IMPORTANT work, 
i. e., work of considerable magnitude or considerable complexity. 


gwen in each case, inasmuch 
as the grading must be based 


APPLYING FOR MEMBER 


Kapow, Ropert Joun (Assoc. M.), North Holiy- 
wood, Calif. (Age 41) (Claims RCA 6.2 RCM 


ent in partnership with Forcum & James and 


Clark, Kearney & Stark; 


previously Contr 


acting as Gen. Mer., Clark, Kearney and Stark 


BaRNAaRD, CHaARLes CurrTron, Arlington, Va 10.6) Oct. 1935 to date Prin. Structural Engr 
(Age 35) (Claims RCA 3.0 RCM 8.3) Sept for S. B. Barnes, Cons. Structural Engr. Gen. Contrs., St. Louis, Mo 
Knarr, Dunaway (Assoc. M.), Mil- Napow, Davin, Charlotte, N.C. (Age 
our Cal. Baar. on Vales Pemenene Ter waukee, Wis. (Age 46) (Claims RCA 16.0 (Claims RCA 5.0 RCM 15.8) July 1925 to date 
he ~~ * emeteved jointly by City of RCM 7.7) Sept. 1925 to date with City of Designing Engr., Duke Power Co. (successor to 
New Orleans and 9 railroads; Project Engr., Milwaukee as Inspector, Asst. Civ. Engr., Power Co.) 
Senior Engr, Chf. Senior Engr., Engr. in REARDON, Josep (A: M.), Jacksos 


Dept. of Agriculture 


Bethesda, Md 
April 


Resettlement Div., 


Coox, Howarp Les (Assoc. M.) 


Charge, Grade Crossing Abolition, and (since 
March 1941) Special Asst. Engr 


Heights, N.Y. (Age 45) 
RCM 11.9) Feb. 1938 to date 
Structural Clay Products I nst.; 


(Claims RCA 48 


Chf. Ener 


previously Chi 


(Age 35) (Claims RCA ; 1 RCM 7.5) Knox, Jean Howarp (Assoc. M.), Norfolk, Va. 

1935 to date with U.S. Dept | Agricu Sule (Age 58) (Claims RCA 32.4) Sept. 1940 to Engr., Brick Mfrs. Association of America 

~*.. July date Constr. Engr. and Concrete Technician, Res. Engr. Inspector, PWA. 

Land Use Coordination SaLzMaN, Mitton Grem™Mecs, Lynbrook, \ d 
rojects, Nava perating Base; previously on (Age 37) (Claims RC 11.1 D 10.0) May 19% 


consulting work 


to July 1937 Asst. Hydr. Engr 


Phoenix Eng 


Dusa, Joun, Ja., Newport, R.I. (Age 48) 
(Claims RCA 1.0 RCM 21.5) Oct. 1919 to date Kuan, Fu Cavan (Assoc. M.), Shanghai, China- Corporation, and July 1937 to date Civ. Engr 
with Public Works Office, U.S. Navy, as Civ (Age 37) (Claims RCA 2.5 RCM 6.2) Aug Ebasco Services Inc., (subsidiaries of Elec 
Eng. Aide Associate Civ Engr., and (since 1938 to date Research Fellow, Sino-British Bond and Share Co.), both of New York City 
July 1940) Senior Civ. Engr., Naval Air Sta Boxer Indemnity Foundation; previously a, Herscnet, Staten Island, 
tion, Quonset Point, R.I Prof. and Head. Hydr. Eng. Dept., Coll. of  tAcc 85) (Claims RCA 3.8 RCM 15.9) Feb. 13% 
Eng., National Central Univ., Nanking and to date Res. Engr., George H. Flinn Corpora 


Furrer, Emery Chicago, Ill (Age 
46) (Claims RCA 9.2 RCM 8.8) April 1941 to 


Chunking; Chf. Engr. of Waterways, Bureau 


of Reconstruction, Provincial Govt. of Kiangsu. 


tion, New York City 


date Caf. Draftemen, United Rages. & Constre Squire, ANDREW BRADFORD (Pierson), Roches 

Inc previously Structural Designer with Lospett. Artaur TrReapway, Lincoln, Nebr. (Age 38) (Claims RCA 6.0 RCM 
City of Chicago, Chicago Park Dist., and (Age 46) (Claims RCA 10.5 RCM 14.4) 1927 9.3) Jan. 1926 to date member of firm, W= PHOEN: 
Leonard Constr. Co to date Chf., Bureau of Roads and Bridges, S. Lozier, Inc., Civ. and San. Engrs. ERAS 

Hancen, South Bend. lad under State Engr., in charge of Bureau; at H (As M_). New Oriesss 
“age 42) (Cl RCA 6.0 RCM 14.4) 1921 present Major, Engr. Reserve Corps, U.S Stem, ry traci 
Cole & Son, Cons. Engrs., and at present Chf Lows, THomas Marvet (Assoc. M.), Auburn, Equipment Co.; Major, Corps of Engrs., US bd ¢ ghost 
Field and Constr. Engr., Giffels and Vallet, Ala. (Age 44) (Claims RCA 3.0 RCM 7.6) Artay Reserves, assigned to Engr. Board, USA ENIX } 
inc., and Charles W. Cole & Son, Archts. and April 1939 to date Head Prof. of Civ Eng., . y A M "7 h 
Engrs. for Kingsbury Ordnance Plant Alabama Polytechnic Inst.; previously with STEPHENSON, Lowett Jossrn ae meriace tha 
Dept. of Civ. Eng., Univ. of Florida, as In- Quantico, Va. (Age 41) (Claims RUA > 0 & minis 


Columbia, S.C” 


James, Jr., 
10.1) Oct 


structor, Asst. Prof., and Associate Prof. 


RCM 12.5) March 1941 to date Lieut Civ 


Eng. Corps, U.S. Naval Reserves 


Jan. 


Age 40) (Claims RCA 5.8 RCM 
ios to date with South Carolina State High- Manarrey, Sterry Jencks, Richmond, Va. to March 1941, Chf. Constr. Engr., Amencs® 
way Dept., as Clerk, Bridge Draftsman, Bridge (Age 36) (Claims —, 3.5 RCM 11.9) Feb. Dredging Co., Oakland, Calif; previous! 
Designer, Prin. Designing Engr., and (since 1941 to date County Mer. Henrico County, Asst. Res. Engr., Acting Res. Engr. and 
Sept. 1935) Bridge Engr Va.; Oct. 1937 to Feb. 1941 Town Mgr., Frank- ecutive Asst. to Res. Engr., California 
lin, Va.; previously Bridge Inspector and Res. Highways, Dist. IV 

Guetey, Leow Raymonp (Assoc. M.), New York Engr., Virginia Dept. of Highways Assoc. M.). Me 
City. (Age 47) (Claims RCA 3.6 RCM 20.4) Octave, She Paste. Breall VAUGHAN, NORMAN ERNEST 
May 1937 to date Senior Engr., Coverdale & Mancouses CtAvio, bourne, Australia. (Age 35) Engr. Mev 
Colpitts, Cons. Engrs.; previously with RA, (Age 44) (Claims RCA 2.0 RCM 2 0) Aug. 8.0 RCM 12.2) May 1935 to date we Co 
Dept. of Agriculture, as Asst. Regional Engr., 1928 to date Director and Proprietor, Escrip- in charge of Asphalt Dept., Vacuum 
and Regional Engr.; Acting Project Engr., Oak torio Technico O.M.F. Pty. Ltd., Melbourne -_ 
Mountain Recreational Project, National Park Martuews, Kesey (Assoc. M.), Kansas WaHacen, Wriitam EpWwarp, Toledo, sien 
Service, Birmingham, Ala City, Mo. (Age 44) (Claims RCA 1.7 RCM (Age 51) (Claims RCA 12.7 RCM I*®' 

NY 16.9) Jume 1924 to date Cons. Engr. with 1929 to date Constr. Engr., The Electric 

i940 to date Asst. to Res. Director, construc Moss, Joun Parker, Rogersville, Tenn. (Age Harry 130 135 
tion, Pine Camp Cantonment Project; pre- 38) (Claims RCA 6.6 RCM 8.3) Oct. 1939 to (Age 55) (Claims RCA I4 a AT 
viously Res. Engr., Office Engr., and Designer, date Pres. and Gen. Mgr., Moss-Thornton Co., to 1940 Deputy State — >A of Maryland 

Birmingham, Ala.; at pres- to date State Administrator, W* 


Wm. S. Lozier, Inc., Rochester, N.Y. 


Inc., Gen. Contrs., 
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PHOENIX DEFIES 
MOISTURE GHOSTS 


Your hands are never dry. Perspi- 
ration stains ordinary tracing 
cloth, producing opaque spots, or 
“ghosts,” that show on blueprints. 
Water splashes make even more 
disagreeable stains. 

PHOENIX Tracing Cloth with- 
stands actual immersion in water 
for more than 10 minutes at a time 
without ill effects! Perspiration will 
not stain it! 


PHOENIX LESSENS 
SMUDGE GHOSTS 


The improved surface of 
PHOENIX Tracing Cloth permits 
you to use harder pencils (SH and 
6H) and to get sharper lines with 
less tendency to smudge. 

Result: Cleaner tracings and 
blueprints. 


PHOENIX REDUCES 
ERASURE GHOSTS 


0 Minimum. 


ty tracing cloths become 
when erased. Erased spots 


Bde shosts on the blueprints. 
ENIX has a durable draw- 
Briace that reduces working 


REG. U.S. PAT. OFF. 


STRACING CLOTH 


A&E 


HERE’S A TRACING CLOTH 
proofed against 


GHOSTS 


Perspiration stains and water marks hold no terrors for this im- 


proved tracing cloth—and it holds pencil smudges or erasure scars 


at a minimum. Now you can have clean tracings, in pencil or ink, 
free from these untidy “ghosts” that reproduce on blueprints! 

The secret of this amazing performance lies in a remarkable 
new process that defies moisture, and gives PHOENIX an unus- 
ually durable working surface. You can use harder pencils with 
this improved cloth and get sharper lines with less tendency 
to smudge. Even 6H pencil lines show clearly, and reproduce 
strongly! Erasing does not mar the drawing surface; erased areas 
take pencil smoothly—and ink without feathering. The new 
white color and increased transparency provide excellent draw- 
ing contrast and produce strong blueprints. 

Let PHOENIX speak for itself on your own drawing board. 
See your K&E dealer, or write for a generous working sample 

and an illustrated brochure. 


EST. 1867 


KEUFFEL & ESSER CO. 


NEW YORK - HOBOKEN, N. J. 
CHICAGO - ST. LOUIS 


~ SAN FRANCISCO - LOS ANGELES - DETROIT - MONTREAL 


April 23 | 2 

pod > é 7 

4 

/ | 

sly Chi 

d. NY 4 

eb. 190 

“orpora 

Roches 

0 RCM | ee 

rs 

M 

CA 46 ts 

t., Ci 

wn. 

mencal q 

evious' 

und Ex | 

Dw. 

Me- 

s RCA 

Me it 


APPLYING FOR ASSOCIATE 
MEMBER 


Feevericx Avoust, Littl Rock, Ark 
(Age 37 Claims RCA 4.6 RCM 2.3) Feb 
1941 to date Archt.-Engr., Benham Eng. Co ; 
previously with U.S. Engrs., as Inspector and 
Structural Designer 


Biascuxke, Eowtn Henry Junior), Quincy, 
Mass Age 27) (Claims RCA 2.6) Dec. 1940 
to date Asst. Res. Engr, The Foundation Co 
Fore River Shipyard; previously with Lower 
Colorado River Authority of Texas, Austin 
Tex, as Asst. Field Cost. Engr., Asst. Res 
Engr., Res. Engr, Asst. Res. Inspector, and Res 
Inspector 


Butz, Josern Punter, New York City Age 
33) (Claims RCA 11.2) May 1935 to date 
Owner, Bakert Constr. Co previously with 
Tishman Realty & Constr. Co., Inc 


Biountr, Georce Cocuran (Junior), Williams, 
Ariz Age 32) (Claims RCA 44) March 
1934 to date with Arizona Highway Dept., as 
Chainman, Levelman, Recorder, Draftsman 
Transitman, Locating Engr., Res. Engr. and 
(since Aug. 1040) Project Engr 


Buum, Ateertr Exvtas (Junior), Brooklyn, N.Y 
(Age 32) (Claims RCA 3.4) June 1933 to Jan 
1937 Asst. Engr, Hygrade Constr. Co. and 
Jan. 1937 to date with Hygrade Kitchen Cabi 
net Co., Inc., at present as Vice.-Pres 


Beoux, Orro, Honolulu, T.H (Age 34) (Claims 
RCA 5.9 RCM 4.3) Aug. 1940 to date Chf 
Structural Fogr. in charge of all structural 
engineering for contractors, Pacific Naval Air 
Bases, Honolulu, TH previously Associate 
Structural Engr FWA, Washington, D.C 
Asst. Structural Engr Nimmons, Carr & 
Wright, Archts Chicago, Ill; Structural 
Engr., Montgomery Ward & Co., Chicago, Ill 


Brown, Rosert Manassas, Midland City, Ala 
(Age 41) (Claims RCA 7.1 RCM 10.0) June 
1923 to date with Alabama Highway Dept 
as Culvert and Pipe Inspector, Instrument 
man, Draftsman, Asst. Res. Engr., and (since 
Jan. 1925) Res. Engr 


Brown, Wacter Avoustus (Junior), Colstrip 


Mont (Age 31) (Claims RCA 2.6) Jan. 1940 
to date Contr.’s Engr., Foley Brothers, Inc 
previously Plant Designing Engr Pacific 


Constrs., Inc., on Shasta Dam construction 
plant; with West Slope Constr. Co 


Burrerrieco, Sternen Ernest, West Hartford, 
Conn (Age 29) (Claims RCA 5.4) Sept. 1935 
to date (except Sept. 1938 to June 1939 on 
graduate study at Yale Bureau of Street 
Traffic Research) with Connecticut State 
Highway Dept., as Senior Civ. Eng. Drafts- 
man, and since June 1939 in Div. of Highway 
Control as Traffic Engr. (Jun. Highway Engr.) 


Cartrer, Vernon Lee (Junior), Topeka, Kans 
(Age 29) (Claims RCA 3.0) May 1935 to date 
with Kansas State Highway Comm., as Rod 
man, Concrete Inspector, Asst. Engr. (Grade 
C), and since Oct. 1938 Asst. Engr. (Grade B) 


Curtsty, Beuce Verner, Seattle, Wash. (Age 
36) (Claims RCA 7.2) Feb. 1940 to date on 
work for U.S. Navy in Puget Sound as Project 
Engr. and Associate Structural Engr.; previ- 
ously on bridge work in Washington and Cali 
forma, etc 

Corr, Francis Joun, Jr., Lansing Mich (Age 
35) (Claims RC 4.0 D 0.6) 1937 to date Co- 
Partner, Francis J. Corr & Son, building con- 
tracting, some designing 


Cox, Cumrorp Bucese (Junior), Chicago, Il 
(Age 32) (Claims RCA 3.0 RCM 1.0) Oct. 
1933 to date with Pacific Flush Tank Co., as 
San. Engr., and (since Oct. 1935) Chf. Engr 


Cromer, (Junior), Socorro, N 
Mex Age 31) (Claims RCA 4.8) April 1936 
to date with U.S. Biological Survey (now Pish 
& Wildlife Service), as Jun. Civ. Engr., and 
Asst. Civ. Engr 

Crows, Georce Frepericx (Junior), Norfolk. 
Va. (Age 32) (Claims RCA 3.2 RCM 3.1) 
Feb. 1937 to date with U.S. Engr. Office as 
Structural Designer, Chf. of Design Sec, 
Chf Fortification Div and (since Sept 
1940) Chf., Design Sec previously Engr 
Soule Steel Co... Los Angeles, Calif 


Darton, Cart Ricnarp, Whiteriver, Ariz. (Age 
47) (Claims RCA 7.0 RCM 6.0) June 1935 todate 
with U.S. Dept. of Interior, Indian Field Serv 
ice, as Road Engr and since Oct. 1938) 
Associate Engr 


Deane, (Junior), Washington 
D.C. (Age 32) (Claims RCA 5.0) June 1930 to 
date Aid and Jun. Hydrographic and Geodetic 
Engr, U.S. Coast & Geodetic Survey 


Dement, JAMES WASHINGTON Jr Junior) 
Mobile Ala (Age 32) (Claims RCA 4.2 RCM 
1.4) July 1936 to date with U.S. Engr. Office as 
Jun. Engr, Asst. Engr, and since Aug. 1940 
Capt., Corps of Engrs., U.S. Army 


IVIL ENGINEERING for June 1941 


Dexter, Morrett Frank, Newton, Kans 
Age 36) (Claims RCA 14.6) Aug. 1928 to 
date Res. Engr., Kansas State Highway Dept 


Donton, THomas Francis, Baton Rouge, La 
Age 30) (Claims RCA 4.2) Oct. 1935 to date 
Draftsman and Senior Road Draftsman, 
Louisiana Dept. of Highways; since March 
1940 also Designer, Delta Tank Mfg. Co. 


Ernest, Water Crensnaw, Jr., Mobile, Ala. 
Age 42) (Claims RCA 21.2) June 1929 to date 
Pres. and Chf. Engr., Ernest Constr. Co., Inc.; 
at present Capt., Corps of Engrs. (Reserve), 
U.S. Army 


Evans, Henry PrircnHarp, Jr. (Junior), Urbana, 
Il! Age 29) (Claims RCA 69 RCM 08) 
Sept. 1936 to date Associate in Civ. Eng., Univ. 
of Illinois; previously Asst. Engr., Jun. Engr., 
U.S. Bureau of Reclamation, Denver, Colo 


EVANS, Jesse WiittaMm, Los Angeles, Calif. (Age 
36) (Claims RCA 5.5) April 1941 to date Eng 
Aide (Grade I11), Los Angeles County Engr 
Sanitation and Storm Drain Div.; April 1939 
to April 1941 with Regional Planning Comm 
of Los Angeles County, as Eng. Aide (Grade 
III); previously with The Metropolitan Water 
Dist. of So. Calif., as Chainman, Draftsman, 
and Senior Draftsman, Design Div 


Earte Barnett (Junior), West 
Allenhurst, N.J. (Age 32) (Claims RCA 5.0) 
April 1938 to date Constr. Engr., successively 
with Constr. Quartermaster, Camp Dix, N.J., 
Ryan Contr. Corporation, New York City, 
and (since July 1940) with H. K. Ferguson 
Co., Cleveland, Ohio; previously Estimating 
Engr., FSA; Draftsman, Barker Distillery, and 
with ERA 


Farmer, Epwarp Avucust (junior), Kansas 
City, Mo. (Age 33) (Claims RCA 9.7) Aug 
1933 to date Res. Engr., with Black & Veatch. 


Fiscus, Davip Homer, National City, Calif. 
(Age 33) (Claims RC 6.9 D 1.7) March 1933 
to date with California Water & Telephone 
Co., as Asst. Reservoir Keeper, Asst. Engr., 
and (since Aug. 1938) Div. Engr 


Greson, Eopwtn Emmons (Junior), New Orleans, 
La. (Age 32) (Claims RCA 6.1 RCM 1.7) 
Oct. 1933 to Sept. 1937 and Sept. 1938 to date 
with U.S. Engr. Dept., as Surveyman, Chf. of 
Field Party, Student Engr., Jun Engr., and 
(since June 1940) Asst. Civ. Engr; at present 
Lieut. (jg), CEC, U.S.N.R 


Gumont, Joun ALSEXANDER, Sacramento, Calif 
(Age 55) (Claims RCA 20.5) Dec. 1938 to date 
Asst. Engr. with duties of Office Engr., Bureau 
of Reclamation, Sacramento, Calif.; previ- 
ously Office Engr., California State Planning 
Board; Associate Engr. (Civil Service), I.C.C., 
etc 


GLENDINNING, ALseRrT Whitmore, 
Calif. (Age 35) (Claims RC 8.0) June 1933 
to date with U.S. Forest Service as Truck Trail 
Locator., Associate Constr. Engr., etc., and 
(since May 1939) Project Supt., Whitmore 
(Calif.) CCC Camp. 

Gutterrez Braun, Feperico, San Jose, Costa 
Rica (Age 47) (Claims RCA 16.5 RCM 4.5) 
May 1940 to date Director of Public Roads; 
Jan. 1937 to May 1940 in full charge of loca- 
tion and construction of new water-supply for 
Port Limon; previously with United Fruit Co., 
Costa Rica Div 


Hamitton, Greorce WasHIncton, Knoxville, 
Tenn. (Age 33) (Claims RCA 3.2) Oct. 1934 
to date with TVA as Eng. Aide, Jun. Hydr 
Engr., Asst. San. Engr., and (since Jan. 1941) 
Associate San. Engr 


Hunt, Dick Auwyn, Alexandria, La. (Age 40) 
(Claims RCA 9.9) Oct. 1940 to date with W 
Horace Williams Co., Contrs., being Chf. 
Estimating Engr.; previously with WPA as 
Constr. Supt with FEA of PW (PWA) as 
Asst. Res. Engr. Inspector; Cons. Engr, 
Town of Franklinton, La.; co-partnership, 
Hunt & Dibdin, Engrs. and Surveyors. 


Hype, Osert Rosert, Kodiak, Alaska. (Age 
39) (Claims RCA 12.5) Oct. 1940 to date Prin 
Gen. Inspector of Constr, Naval Air Station, 
Kodiak, Alaska; previously with Washington 
Dept. of Highways as Res. Engr 


Jacoss, Roy Kennerna (Junior), Atlanta, Ga 
Age 32) (Claims RCA 2.1 RCM 0.1) Sept. 
1937 to May 1941 Instructor, and May 1941 to 
date Asst. Prof., in engineering drawing and 
mechanics, Georgia School of Technology; pre- 
viously Structural Engr., Hausman Steel Co., 
Toledo, Ohio 


Jounson, Wenpett Evoene (Junior), Diablo 
Heights, Canal Zone. (Age 30) (Claims RCA 
2.8) Oct. 1940 to April 1941 Senior Engr., and 
April 1941 to date Prin. Engr., The Panama 
Canal previously with U.S. Engr. Office as 
Student Engr.. Jun. Engr., Asst. Engr., Asso- 
ciate Engr., Engr., and Senior Engr 


Vo L. Il, N 


Frank, Jr. (Junior), Santa Fe M 
(Age 30) (Claims RCA 1.8 RCM 0.5) x. 
1940 to April 1941 Jum. Agri. Engr., and aw 
1941 to date Asst. Agri. Engr., Range Deven 
ment Service, General Land Office redlend 
with SCS, Safford, Ariz., as Instry nestmar 
Jun. Eng. Aide, Asst. Eng. Aide and Jun a-, 
Engr - 

Kowirrz, Artuur (Junior), W hite H 
Il. (Age 31) (Claims RCA 2.3 RCM 
Nov. 1935 to date with SCS, as Camp ™ 
CCC Camp, Jun. Soil Conservationist, sj 
(since Feb. 1940) Asst. Soil Conservationis: 


Levitt, Epwarp Tosins, New York City, (4 
33) (Claims RCA 4.4) May 1929 to May 1941 
intermittently with Lustig and Weil, Inc .. 
Layout Engr., Constr. Supt. and Engr Sone 
1934 to April 1935 Draftsman for R. Schari 
New York City; previously Draftsman wis, 
George F. Hardy, Cons. Engr : 


LIPINSKI, Epwarp EuGene, Sparrows Point Md 
(Age 32) (Claims RCA 3.7 RCM 10) Appi 
1935 to date Engr., James Stewart & Co. inc 
Contrs 

Litton, Hatcey Cuirron, Arlington, Va, (Ay 
41) (Claims RCA 7.6) April 1941 to date Str, 
tural Engr., U.S. Navy Dept Washington 
D.C.; Sept. 1938 to April 1941 with Wp, 
Johnson City, Tenn., in charge of bridge con 
struction; previously Structural and M, 
chanical Designer, North American Rayon 
Corporation; Jun. Civ. Engr., and Const 
Supt.,al/.S. Forest Service, Johnson City 


Lonc, Grorce Stevenson, Elizabethtown, Ky 
(Age 53) (Claims RCA 11.7 RCM 23) De 
1940 to date Design Engr., Havens & Emerson 
Fort Knox, Ky.; previously Asst. Engr. Se» 
erage Div. Service Dept., Akron, Ohio 


Lutrick, Reece Ricwargp, Dallas, Tex Age 4! 
(Claims RCA 12.8) June 1923 to date with 
Mosher Steel Co., as Structural Steel Draft 
man, Estimator, Designer and Salesman, (Ch 
Engr., and (since Aug. 1932) Industrial Engr 


McCLELLAN, Merritr CHARLES, Arlington 
Nebr (Age 38) (Claims RCA 4.5 RCM 07 
July 1927 to date with U.S. Geological Survey 
as Jun. Topographic Engr., Asst. Topograph 
Engr., and (since Nov. 1940) Associate To 
graphic Engr. 


MILirron, WILLIAM Raven (Junior), Hazlegrees 
Mo. (Age 28) (Claims RCA 1.4) Jan 1% 
to date Office Engr. for Gen. Supt., R.R. Office 
Engr. for Contrs., on comstruction of For 
Leonard Wood (Mo.) 7th Corps Training Ceo 
ter; previously with C. F. Lytle Co., Contr 
Al Johnson Constr. Co., Frank S. Currie Co 
U.S. Engr. Office, and Berkeley (Calif.) Board 
of Education 

Murray, Water James, Diablo Heights, Can 
Zone. (Age 34) (Claims RCA 6.4 RCM (8 
Aug. 1940 to date Asst. Engr., The Panam 
Canal, Balboa Heights, Canal Zone; pre 
ously Senior Bridge Draftsman, Maryland 
State Roads Comm., Baltimore 


Newton, Gienn Everette, San Franciso 
Calif. (Age 39) (Claims RCA 7.9) Nov. 1% 
to date with Eng. Staff of Transportation Dept 
California R. R. Comm Sept.-Oct. 
Asst. Valuation Engr., J. B. Lippencott Eng 
Co., Los Angeles; previously in partnership os 
building contracting, construction, ete, Ast 
Valuation Engr., Los Angeles Ry. Corporation 


Newton, Evanston, Ill. (Age 
49) (Claims RCA 15.9) May 1934 to date 
with PWA as Res. Engr. Inspector, ard (snc 
Dec. 1936) Chf. Res. Engr. Inspector 


O'Donnett, Hersert Preston (Junior), | 
Calif. (Age 33) (Claims RCA 1.5) Nov. 1995! 
date (except March to April 1934) with Ca! 
fornia Div. of Highways, Sacramento, Cal!’ 
as Senior Engr. Aide, Rodman-Chainmas, Jus 
Highway Engr., Draftsman, Asst. Res. Eog 
and (since March 1941) Jun. Bridge Eng 
Bridge Dept., acting as Asst. Res. Engr 


Oxrorp, Joun W., Jr. (Junior) Huntsville. Aa 
(Age 31) (Claims RCA 8.2 RCM 04) J# 
1941 to date Chf. Engr., G. W. Jones & 50 
City Engrs., County Surveyors and gene 
engineering practice; previously Inspector 
Designer, Jun. Engr. and Acting hf. of Part 
and Asst. Engr., Alabama Highway Dept. 
Montgomery, Flood Control Engr., Proje 
Supt., and Jun. Civ. Engr., U.S. Forest Serves 
Chattanooga, Tenn 

Roy Epwtn (Junior), Berkeley Calt 
(Age 29) (Claims RCA 4.2) July 1940 to & 
Asst. Engr., East Bay Cities sewage disposs 

previously with Alameda Count 


survey; ftsmat 
Mosquito Abatement Dist., Dra 
etc.; Res. Engr., Decoto (Calif) 


Designing Engr. for John A. Mancim 


RepMILe, HAROLD FRANKLIN (Junior 
town, W.Va. (Age 27) (Claims 
July 1935 to date with E. I. du Pont de New 
and Co., Inc., as Pipe Fitter Helper Rodma! 
Transitman, Layout Engr., Area 
Constr. Supt., and (since Dec. 1 
Constr. Supt 
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~al Survey “Caterpillar” Diesel Tractors are available in sizes from 25 to 113 drawbar horsepower. 
ppograph: “Caterpillar” Diesel Motor Graders are available in three sizes. 
tate Top “Caterpillar” Diesel Engines are available in sizes from 34 to 190 maximum horsepower. 
lazlegreen 
je 194 —— knows that the Diesel engine 
a of For costs you less to run. The big thing, though, HERE 1S ONE IMPORTANT DIFFERENCE 
<q bom is this: A “CATERPILLAR” DIESEL CAN SAVE Inside this housing is the exclusive “Caterpillar” 
yh yOU MORE THAN THE USUAL DIESEL! Diesel fuel system. Individual pumps supply 
=.) : : fuel to each cylinder and no mechanical field 
This is because “‘Caterpillar’s exclusive ever These pampe 
ah = fuel system—and the method of fuel injec- are interchangeable and easily replaceable — 
e Panama tion and pre-combustion of fuel — permit made high-quality material hard- 
Maryland you to run on such Jower cost fuel as No. 3 
furnace oil generally used for household oil industry. These pumps are designed and built 
—_— burners! by “Caterpillar” and serviced by “Caterpillar” 
on ee . dealers in any locality. The simplicity, long life 
on Dep rere 
Oct 194 The av erage cost of such fuel is about 2c and trouble-free performance of this assemblv 
ncott Eng and more a gallon below that of the usual is interesting proof of the fact that there is a 
eg & “high-speed” Diesel fuel. In 10,000 hours difference in Diesel economy! 
isperaties of operation, therefore, a 100-horsepower 
ane “Caterpillar” Diesel can give you all the MORE MONEY SAVED HERE! 
ard (since ordinary Diesel savings—with an addi- “Caterpillar” pumps supply fuel under pres- 
sure to the injection valve which automati- 
jor), Lod tional saving of approximately ONE THOU- cally unseats ~ shoot an atomized spray 
hat SAND DOLLARS! of fuel into the cylinder. No mechanical oper- 
sto, Cali This is one example of the dollars-and- ating adjustments here, either — and another 
aman, Jus cents diff be " “Caterpillar” precision-built assembly! The 
Les Bog . meneS tween Diesel economy design of the injection valve assures contin- 
A nx and Caterpillar” Diesel economy. Other uous conditioning of even the heavier, lower 
=" sizes of “Caterpillar” Diesels effect these cost fuels which are further prepared for com- 
0.4) Jen additional savi . . hei bustion by the pre-combustion chamber. In 
os & Se ; avings = proportion to their this chamber (shown below valve) the spray 
nd gener horsepower and their fuel consumption per of fuel is changed into a hot swirling gas. The 
a pe hour. Write us about your work and its fuel in this gaseous state passes into the cyl- 
ay De requir : ‘ “ inder where additional air is available to com- 
r., Projet — remente—and let us estimate the dif- plete the combustion and the power stroke. 
st Service erence a “Caterpillar” Diesel can make in The design of this system enables the use of 
ag the amount you spend for power! low-cost fuels and assures efficient operation. 
40 to da 
CATERPILLAR TRACTOR CO., PEORIA, ILL. 
can. Dr 
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Riprsrein, Eowtn Evoens, University City, Mo 
(Age 39) (Claims RCA 10.5) April 1928 to date 
with Laclede Steel Co, St. Louis, Mo, 
years as Draftsman and Estimator, and re 
mainder of time in responsible charge of Eng 
Dept 

Rizzt, Acrrep, Searsdale, N.Y. (Age 
37) (Claims RCA 13.0) Sept. 1925 to date with 
R. E. Carrick Co, as Asst. to Chf. Estimator 
and Engr., Chf. Estimator and Engr., Secy., 
and since 1937 Vice-Pres. in charge of New 
York Office 


STEIN Pumie Cartes, Cambridge Mass 
(Age 36) (Claims RCA 44 RCM 3.4) June 
1937 to June 1940 graduate student, and Sept 
1939 to date Instructor, Massachusetts Inst 
Technology in the interim Engr. with Jack 
son & Moreland, Boston, Mass 


Tuomas, Rosert Scorteto (Junior), Oakland 
Calif Age 30) (Claims RCA 38 RCM 
10) Feb. 1941 to date Lieut ig), CEC, 
U.S.N.R., Sen Francisco, acting as Asst. to 
Public Works Officer, Twelfth Naval Dist.; 
previously with U.S. Bureau of Reclamation 
as Jun Engr., Asst. Engr., and Associate Engr 


Tupor, Stoney Tuomas, Sacramento, Calif. 
(Age 34) (Claims RCA 10.8) Nov. 1933 to 
June 1936 Chf. of Survey Party at Rolla, Mo., 
and March 1941 to date Senior Eng. Field Aid, 
at Sacramento, Calif. for U.S. Geological Sur- 

in the interim Project Engr, on county- 

wide road and bridge construction, Jackson 

County, and Asst. Engr Inter-city Sewer, 

No. 24 Highway and Brookside, Kansas City, 


Voorners, Joun Curver, Knoxville, Tenn 
(Age 34) (Claims RCA 2.4) Feb. to Aug. 1936 
Prin. Eng. Draftsman, and Aug. 1936 to date 
Asst. Structural Engr.. TVA; previously Asst 
Engr.,Laclede Steel Co., St. Louis, Mo 


Wess, Frepericx Lupwie, Lenoir City, Tenn. 
(Age 37) Oct. 1933 to date with TVA, Knox- 
ville, Tenn., as Job Engr., Asst. Supt., and 
since July 1936 Field Engr., Constr. Div 


Wiison, Bervt, Oklahoma City, Okla. 
(Age 29) (Claims RC 2.5) July 1939 to date 
Structural Engr Portland Cement Associa- 
tion Sept. 1937 to July 1939 State Engr., 
NVA: previously Engr., Oklahoma Agricul 
tural & Mechanical Coll 


Witson, Tomas (Junior), San Marino, 
Calif (Age 31) (Claims RCA 8.5) March 
1941 to date Structural Engr Donald R 
Warren, Structural and Civ Engr., Los 
Angeles previously Bldg. Inspector, Plan 
Checker and Structural Engr., Los Angeles 
County Dept. of Bldg. & Safety 


Woopatt, Max Tueopors, Haverford, Pa 
(Age 31) (Claims RCA 4.3) Dec. 1940 to date 
with United Engrs. & Constrs. Inc., Philadel 
phia, Pa., checking structural designs in struc- 
tural steel and reinforced concrete; previously 
with American Rolling Mill Co., and F. H 
McGraw Co.; with Corps of Engrs., U.S 
Army, Huntington, W.Va., as Asst. to Res. 
Engr 


IVIL ENGINEERING for June 


APPLYING FOR AFFILIATE 


McCune, Ropert Francts, Denison, Tex. (Age 
35) (Claims RC 11.5) Jan. 1941 to date Gen. 
Supt., Contrs., for Seventh Corps Area Train- 
ing Center, Fort Leonard Wood, Mo.; pre- 
viously Gen. Supt., C. F. Lytle Co., Denison; 
Field Supt. of Constr., C. F. Lytle Co. and Al 
Johnson Constr. Co.; Gen. Supt., Bennett & 
Taylor Constr. Co., Los Angeles; Constr. 
Engr. and Supt., Morrison-Knudsen Co., 
Boise, Idaho 


APPLYING FOR JUNIOR 


CasTecra, FLoyp, Corpus Christi, Tex. 
(Age 30) (Claims RCA 4.8) Oct. 1939 to date 
Office Engr., Eng. Dept., Corpus Christi, Tex.; 
May to Oct. 1939 Project Engr., Texas Dist 
No. 8, WPA, Waco, Tex.; previously Cartog- 
rapher, State-Wide Planning Survey Div., 
Texas Highway Dept., Austin, Tex.; County 
Engr., Commr.'s Court, Phillips County, Kans. 


Correm, Joun Reotnatp, Rio de Janeiro, Brazil. 
(Age 26) Jan. 1937 to date with Emprezas 
Electricas Brasileiras, S.A., on stream gaging 
and hydrographic studies, and (since Sept. 
1939) Asst. Hydr. Engr.; previously with Franz 
Kaind!, Cons. Engr., as Draftsman and Asst. on 
calculations and designs 


Davis, THomas Date, Oswego, N.Y. (Age 24) 
Jan. 1941 to date Ist Lieut., Coast Artillery, 
U.S. Army, Fort Ontario; previously Jun. 
Engr., Garrow Co., Inc.; Field Asst., Coll. of 
the City of New York. 


Detrricn, Rosert Grant, Baltimore, Md. 
(Age 30) Jan. 1941 to date Draftsman and De- 
signer, U.S. Engr. Office; Aug. 1932 to Dec. 
1940 not on engineering; previously Instructor 
in mathematics and surveying, Rensselaer 
Polytechnic Inst., Troy, N.Y. 


Disete, Wortaam Columbia, S.C. 
(Age 26) (Claims RCA 1.2 RCM 1.1) Oct. 
1936 to date (except Sept. 1937 to June 1938 
graduate student, Bureau for Street Traffic, 
Harvard Univ.) with South Carolina Highway 
Dept., as Laboratory Asst., Testing Div., Asst. 
to Traffic Engr., and (since May 1940) Acting 
Traffic Engr. with full administration of Traffic 
Eng. Div 

Fisner, Donatp Moors, Salem, Ore. (Age 25) 
1939 B.S., Ore. State Coll.; Aug. 1939 to date 
Jun. Valuation Engr., Utility Div., Oregon 
State Tax Comm 


Hrxson, Lewis W., Lenoir City, Tenn. (Age 
27) (Claims RCA 0.1) Oct. 1937 to date with 
TVA as Jun. Eng. Aide, Jun. Inspector of 
Constr., Eng. Aide, and (since Aug. 1939) Jun. 
Civ. Engr previously Layout Engr., H. J. 
Deutschbein Constr. Co., and Roche, Connel 
& Laub Constr. Co 


Jouwanex, Joun Avton, North Sacramento, Calif. 
(Age 29) Dec. 1937 to date with Bridge Dept., 
California Div. of Highways, as Structural 
Eng. Office Aide, and (since Jan. 1941) Jun 
Bridge Engr.; previously Chainman on sur- 
veys, Bureau of Reclamation; Rodman, Na- 
tional Park Service. 
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Karp, Mitton Atrrep, New York Cit A 
23) Nov. 1938 to July 1940 and March 194) 
date Jun. Naval Archt., New York Navy Yard 
the Jun. Structural Steel D; aftsman 

ept. of Docks; previously Jun. En 
A. Volk Co 


Kettey, Greorce Larry, Little Rock Ark 
(Age 25) Sept. 1939 to Feb. 1941 Stuae 
Engr., and Feb. 1941 to date Jun. ugr we 
Dept., Corps of Engrs.; previously lnstry. 
mentman, WPA, Jefferson County, Ark ’ 


KLEINSCHMIDT, ROBERT BAUMGARTNER Pott 
ville, Pa. (Age 31) Sept. 1939 to date lnstree. 
tor in Civ. Eng. in Schuylkill Undergraduat, 
Center of Pennsylvania State Coll : previoushs 
Eng. Instructor, Monmouth Junior Coll, | 
Branch, 


LonG, Jack Yervant, Sacramento, Calif A 
27) Oct. 1937 to June 1938 Laboratory ide 
and Feb. 1941 to date Jun. Structural Be 
Draftsman California Div. of Highwape 
in the interim Jun. Engr., Palm Iron & Brid, 
Works; previously Jun. Engr., Fair Mfg c 
San Francisco, Calif. 


ARCHIBALD, Provo, Utah 
(Age 25) Aug. 1938 to date with U.S Bureau of 
Reclamation as Rodman, Instrumentman, and 
(since Sept. 1939) Jun. Engr. : 

Prem, ArtHur Exton, East Cleveland, Ohio 
(Age 24) Jan. 1941 to date Structural Designer 
Arthur G. McKee Co., Cleveland, Ohio pre. 
begs! es of Survey Party, F. A. Pease Eng 
Asst. Engr. and Chi of 

ie arty, Portage County (Ohio i 
Dest. y ) Highway 

Potter, CLARKE James, Waterloo, Iowa (Age 
25) 1941 B.S., lowa State Coll.; June to Sept 
1940 and March 1941 to date Rodman, Main 
tenance of Way Dept., Illinois Central R - 
June-Dec. 1939 Asst. County Engr. Wayne 
County, Iowa. 


Tuompson, Joe Ear, Wilson, Kans. (Age 26 
(Claims RC 0.2) Sept. 1940 to date with The 
Natural! Gas Pipeline Co. of America, as nstry- 
mentman, and (since April 1941) Chf. of Party 
previously Chainman, Atchison Topeka & 
Santa Fe Ry. Co. 


1941 GRADUATES 


IOWA STATE COLL. 
(B.S. in C.E.) 


Lies, Joun JuNtoR 22 
UNIV. OF KANS. 
(B.S.) 
Scnroeter, Leonarp Ivo 
N.Y. UNIV. 
(B.C.E.) 
Capoptect, Bernarp ERNEST 26 
The Board of Direction will consider the applice 


tions in this list not less than thirty days afier the 
date of issue. 


Men Available 


These items are from information furnished by the Engineering Societies Personnel Service, Inc., with offices in Chicago, Detroit, New 


York, and San Francisco 


The Service is available to all members of the contributing societies. 


A complete statement of the procedure, the 


location of offices, and the fee is to be found on page 141 of the 1941 Year Book of the Society. To expedite publication, notices should 


sent direct to the Personnel Service, 31 West 39th Street, New York, N-Y. 


Employers should address replies to the key number, care of the 


New York Office, unless the word Chicago, Detroit, or San Francisco follows the key number, when it should be sent to the office designated 


CONSTRUCTION 


Civu. ENGINEER Jun. Am. Soc. C.E 30 
married BS.C.E 1936 BS.E_E 1932 li 
censed 5 years on varied concrete and steel 
construction, related office work with US 
Bureau of Reclamation; 2 years supervising in 
spection of concrete structures Desires posi 
tion in structural design and/or construction 
where all phases of job would be considered 


Construction Enoctneger; M. Am. Soc CE 
1924 heavy construction; concrete, masonry 
and earth-fill dams, river and harbor improve 
ments hydraulic dredging wide experience 
and acquaintance in Latin America just com 
yeted ten-million-dollar construction § project 
federal government 


Grapuate Civit ENGINEER Assoc. M. Am 
Soc. C.E.; 24 years executive experience on heavy 
construction work as the representative of a con 


tractor; is desirous of making a contact with a 
contracting organization which is interested in 
such work as excavations, foundations, tunnels, 
subways, dry docks, and substructure work of 
large caliber. Location immaterial. C-845 


CONSTRUCTION AND INDUSTRIAL ENGINEER; 
M. Am. Soc. C_E B.S., 1911, and C.E., 1918, 
University of Maine; 20 years experience, much 
with heavy construction; thoroughly experienced 
in planning, designing, specifications, purchasing ; 
amiable labor supervisor Now employed by 
U.S. government, but desires position offering 
more responsibility. Available on two weeks’ 
notice. C-846 


EXECUTIVE 


Executive; Latin America: Assoc M. Am 
Sec. C_.E American; married; 19 years ex- 
perience; licensed; fluent Spanish; 11 years in 
tropics on airports, heavy construction, roads 
sewers, housing, industrial buildings, pipe lines, 
oil fields, transmission lines. Capable organizer 
and supervisor of Latins. Prefer long-time for 


eign engagement but will consider other offer 
C-843 
JUNIOR 

Enotnger; Jun. Am. Soc. CE. 
married ; BS.C.E Texas Agricultural ane 
Mechanica! College, 1939 16 months exper 
ence in soils laboratory assisting i routine ree 
soil tests and experimental asphalt and ceme? 


stabilization tests, also density control feo 
re 

bankment construction; 7 months with —— 
“| ding 


engineer on highway construction mc 
concrete batching plant. C-850 


TEACHING 


E 
ASSISTANT Proressor; Jun. Am. 


age 32; married B.S.C.E., M CE Sher 
C.E. degrees; registered civil and —" 


engineer: 11 years teaching experience 
surveying and structures; also taught yon 
highways. hydraulics, mechanics, and stress" 
of materials one semester; 2'/« years — 
experience in structural detailing design 
veying, and inspection. C-847 
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YOU CAN BET YOUR. 
BOTTOM DOLLAR ON 


A WIRE ROPE ENGINEER 
REPORTS TO HIS BOSS 


Boss -- the operations out here make me 
dizzy! Gigantic, stupendous and colossal 
are just weak understatements when used to 
describe any phase of the work on the 
mighty Shasta Dam Project! 


And American Tiger Brand Excellay is 
really doing a noble job by keeping impor- 
tant equipment running on schedule. When 
operators on a job like this say, "That's 
good rope," you can bet your bottom dol- 
lar they're not making any idle statement! 


This picture is a honey shows the boom 
of an electric shovel whose dipper loads bend pee 

6 tons of material at one scoop, and in - ne? 
the background is the 460-foot high head 
tower which supports the 7 long cableways 
that deliver concrete to the forms. 


By the way, the head tower is 25 feet tall- 


er than a 3l-story building! WZ 


GOOD way 

A out of good service These engineers are well qualified 

full advantage of to take to give you exactly the service you 

ences of American Tice 4 eed—speedily, too! Besides helpi 

Rope iger Brand Wire you to select the most 

ur engineers rope for a particular job 

a full dollar’s of often give you valuable, money-sav 
every ing ti SO > > Py / 

You invest in wire rope. That’s bi; Operation. And there’s no 

why you'll find the igh obligation. at 

em right out where American Tige 

rope is used—that’s where thev an Tiger Brand Wire Rope 

spend most of their time There’: 7 is made in all constructions and 

better place to keen ; - ~ s no grades. Call on one of our engineers 

Wire rope — to help you specify the types best 


AMERICAN STEEL & WIRE COMPANY 


Cleveland, Chicago and New York 


COLUMBIA STEEL COMPANY 


San Francisco 
United States Steel Export Company, New York 
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InstRUCcTION tn on Hypravutic Enot- 
NeeRING; Jun. Am. Soc CE BS.C.E M.S.; 
CE 8 years successful teaching experience as 
instructor and assistant professor at one college 
Professional experience in flood control and 
hydrological investigations; 1'/: years with pub 
lic utility organization Would consider teach 
ing or professional opening. C-8 


PrRoressor OF AND MATERIALS 
Assoc. M. Am. Soc. C_E_; registered civil, mechani 
cal, and structural engineer and surveyor; grad 
uate study beyond M.S. degreein C.E 8 years 
engineering practice, including design and supervi 
sion 15 years teaching mechanics, materials 
surveying, drafting, structures, and as depart 
ment head Will consider executive responsibil 
ity or specialized teaching in mechanics and mate 
rials c-849 


Civm Enomveer; Assoc M. Am. Soc. C.E.; 
registered civil engineer and land surveyor; 
B.S. and M.S. in C.E.; desires teaching position 
six years teaching experience including two 
years as assistant professor taught surveying 
engineering drawing, highway engineering courses 
hydraulics, reinforced concrete, and mathematics 
Considerable experience in surveying, construc 
tion, and drafting C-851 


RECENT BOOKS 
New books of interest to Civil Engineers 
donated by the publishers to the Engineering 
Societies Library, or to the Society's Reading 
Room, will be found listed here. The notes 
regarding the books are taken from the books 
themselves, and this Society is not responsi- 


ble for them. 


American Soctety For MATERIALS, 
Procerpines of the 43d Annual Meeting, held 
at Atlantic City, N.J., Jume 24-28, 1940, Vol 
40, 1940. American Society for Testing Ma 
terials, Philadelphia 1306 pp., illus., diagrs 
charts, tables, 9 X 6in., cloth, $9 
The major part of this large annual volume is 

devoted to the technical papers, including dis 
cussions, presented before the society during the 
year indicated The book also contains the sum 
mary of the proceedings of the annual meeting 
and the reports of the various technical com 
muttees 


American Year Book, a Record of Events and 
Progress, Year 1040 Edited by W. WM 
Schuyler and A. B. Hart Thomas Nelson & 
Sons, New York, 1941. 1079 pp., tables, 8 x 5 
in., cloth, $7.50 
This annual presents a survey by recognized 

authorities of events during the year 1940 in 

twenty-seven major fields of activity. Economics, 
business, and science are represented, including 
surveys of the mineral industries, manufactures 
transportation, mathematics, chemistry, physics 
engineering, and construction The material is 
contributed by recognized authorities Lists of 
related periodicals, societies, and research insti 

tutions accompany each section, and there is a 

comprehensive index 


Air Raid Precautions Handbook No. 11, Camou 
FLAGR OF LarGe INSTALLATIONS. His Maj 
esty's Stationery Office, London. 15 pp., illus., 
6! x 4in., paper. (Obtainable from British 
Library of Information, 50 Rockefeller Plaza 
New York, 10 cents.) 

This pamphlet describes in general terms the 
measures that may be taken by means of camou 
flage to render factories and other buildings less 
distinguishable from the air Illustrations and 
color plates are included 


Crvim Arr Derense. By Lt. Col. A. M. Prentiss 
Whittlesey House (McGraw-Hill), New York 
1941. 334 pp., illus., tables, diagrs., charts 
0 6in., cloth, $2.75 
Colonel Prentiss describes the various means 

and methods of air attack and the effects produced 
by each, and discusses in detail protection against 
high explosives, incendiaries, and the different 
kinds of gases. He describes the various services 
that must be provided for the protection of the 
public and discusses the probable influence of 
civil air defense on our national life and the future 
development of our large cities 


Descrirtive GEOMETRY By A. S. Levens and 
H. C. T. Eggers. Harper & Brothers, New 
York and London, 1941 240 pp illus 
diagrs., charts, tables, 9' <x 6 in cloth 
$2.50 
A full presentation of both graphic and alge 

braic methods of descriptivé geemetry provides 

1 double check on solutions and achieves a cor 

relation between descriptive and analytical 

geometry In addition to the general coverage of 
fundamentals there is a long chapter on present 


day practical applications in various technical 
fields 


ENGINEERING Kinematics. By A Sloane 
Macmillan Co., New York, 1941. 310 pp., illus., 
diagrs., charts, tables, 9'/; X 6 in., cloth, $4 
Intended for use as a college course to fit in 

between the principles of applied mechanics and 
machine-design practice, this textbook discusses 
thoroughly the fundamentals of displacement, 
velocity, and acceleration as the common back 
ground of all mechanisms. The various types of 
mechanisms are used as illustrations of basic 
principles and as a source of practical problems 


Fares, Prease! From Horse-Cars to Stream- 
liners. By J. A. Miller. D. Appleton-Century 
Co., New York, 1941. 204 pp., illus., woodcuts, 
10 X 6in., cloth, $3.50 
The author gives a picture of city transit from 

the time of the first horse-drawn omnibus to the 
present day. The various means of transport, 
including their development, their problems, and 
the personalities involved, are described in sepa- 
rate chapters. Unusual types of transit and the 
methods used to meet transportation problems in 
crowded cities are also discussed. There are many 
illustrations 

Fiurp Mecuanics. By G. N. Cox and F. J 
Germano. D. Van Nostrand Co., New York, 
1941 274 pp., illus., diagrs., charts, tables 
9 X 6in., cloth, $3 
This practical textbook on the behavior of 

fluids, intended to prepare engineering students 
for problems encountered in the industrial field, 
covers both liquids and gases. The text is divided 
roughly into five parts: hydrostatics, measure- 
ment, transportation and dynamics of fluids, 
and centrifugal pumps The necessary basic 
theoretical treatment is included, and there are 
many problems from actual practice 


Hicuway Sarety AND AUTOMOBILE STYLING 
By A. W. Stevens Christopher Publishing 
House, Boston (Mass.), 1941. 155 pp., diagrs., 
8 X 5in., cloth, $1.75 
The author describes the general conditions of 

highway travel, points out various factors of 
importance in causing accidents, and suggests 
remedies. The emphasis is on the redesign of 
automobiles to put the driver at the very front 
of the car, in order to increase visibility. The 
conclusions are the result of a six-year investiga- 
tion of the problem 


Hyprauttc M&asurements. By H. Addison 
John Wiley & Sons, New York, 1941. 301 pp., 
illus., diagrs., charts, tables, 9 X 5'/:in., cloth, 
$5 
This is a manual of hydraulic measuring tech- 

nique, intended to be of practical utility both in 

the laboratory and in making measurements 
under service conditions The whole range of 
measurements is covered, and a great variety of 
methods and apparatus is considered critically. 
A glossary and bibliography are appended 


Los ANGELES: PrRerack TO A MASTER PLAN 
Edited by G. W. Robbins and L. D. Tilton 
Publication XIX of the Pacific Southwest 
Academy, Los Angeles (Calif.), 1941. 303 pp., 
illus., maps, charts, tables, 9 < 6 in., cloth, $3 
(paper, $2) 

Looking toward the future development of the 
area, a specially appointed Pacific Southwest 
Academy committee outlined the pattern of this 
critical and interpretative study of Los Angeles 
Such problems as land use, housing, zoning, indus- 
trial growth, traffic, and transportation are dis 
cussed by twenty-one authorities in the various 
fields Photographs, charts, maps, and tables 
are used to illustrate the topics considered 


By R. W 


MATHEMATICS FOR ENGINEERS, 2 ed 


Dall McGraw-Hill Book Co., New York and 
London, 1941. 780 pp., diagrs., charts, tables, 
S'/e S'/ein., cloth, $5 


This work affords a convenient review of those 
phases of mathematics that are especially im 
portant in engineering work, and is intended for 
use as a practical reference work or as a text for 
private study rhe chapter on the slide rule 
has been extended in this edition, and minor 
changes have been made throughout the text 


MECHANISM, FUNDAMENTAL THEORY OF THE 
MODIFICATION AND TRANSMISSION OF MOTION 
By S. E. Winston. American Technical So 
ciety, Chicago, 1941 372 pp., illus, 
diagrs., charts, tables, 8'/2 X 5'/: in., cloth, 
$3.50 
This book deals with mechanical movements 

and the combinations of links or machine ele 

ments by which these movements are modified 
and transmitted. The use of the graphical 

method for analyzing relative motions allows a 

simple mathematical treatment. Review ques- 

tions and problems accompany each chapter. 


OvuTLINes OF StructuraAL GEOLOGY By E. 5S 
Hills. Nordemann Publishing Co., New York, 
1940 72 pp.. illus., diagrs., maps, 7'/: X 
5 in., cloth, $2.25 
In this small volume the author presents “a 

brief, yet reasonably complete summary of 

structural geology, with special reference to 
those aspects of the subject with which the field 
geologist should be acquainted." The text is 


Vou. 1, Nos 


well-documented and is illustrated by umero 
descriptive diagrams. * 


Pustic ADMINISTRATION ORGANIZA Trons— 
Directory, 1941. Public Adm nistratios 
Service (1313 East 60th Street) o& 
1941. 187 pp., 9'/2 X 6in., cloth, $1.56 
This is the fifth edition of Public Administration 

Organisations, a directory of voluntary unoffica) 

organizations working in the general field 

public administration or in fields affect ng Dubs: 
administration. The directory lists and describe, 

556 national organizations 


Pustic Urmitry Economics. By C. W 

son and W.R. Smith. McGraw-Hilj Book Co 

New York and London, 1941. 727 pp. ith. 

maps, charts, tables, 9'/: X 6 in., cloth, $4 5 
_ Designed as a textbook for advanced Student, 
in economics and commerce, this book relates 
the field of public utilities to the broader ares of 
economics of which it is a part. Thus the book 
seeks to acquaint the student with the place tha: 
public utilities occupy within our economic struc. 
ture, and with the special problems of Price con 
trol, service supervision, security regulation ete 


(THE) STEREOGRAPHIC PROJECTION. By F. y 
Sohon Chemical Publishing Co., ya 
(N.Y.), 1941 210 pp., illus., diagrs chart 
tables, 9 X 5'/:in., cloth, $4 
The subject is developed fully from its funda 

mental concepts to its practical use im various 

scientific fields such as astronomy, mapping 
crystallography, hydrodynamics, and setsmology 

The ma{hematical relations are fully considered 

and some new theorems, developed by the author 

have beenincluded. Because of the new theorem 

a new set of tables of recomputed elements fq 

the use of seismologists has been prepared and ix 

appended 

STRUCTURAL Drartinc. By C. T. Bishop. Jobs 
Wiley & Sons, New York, 1941. 287 pp. illus 
diagrs., charts, tables, 9 X 6 in., cloth, $3.50 
This book has been prepared especially to meet 

the requirements of engineering students and 
structural draftsmen It corresponds in scope 
to the duties of the structural-steel draftsmen is 
the preparation of detailed working drawings for 
the members of steel structures. Drawings for 
concrete and timber structures are also discussed 
briefly, and billing practice is covered. There are 
many detailed illustrations, and a glossary of 
engineering terms is provided. : 


SUBDIVISION REGULATIONS. An Analysis of Land 
Subdivision Control Practices. By Harold W 
Lautner. Public Administration Service (1313 
East 60th Street), Chicago, 1941. 346 pp 
tables, figures, 9'/2 X in., cloth, $3.75 


This volume presents the first comprehensive 
analysis of plotting regulations both past and 
present. In preparing the work, use was made of 
284 regulations and about 200 communication 
from public officials. The primary aim was to 
present the planning goal of each different kind o/ 
regulation, show if possible the strong and the 
weak points of the regulations already in effect 
and, when feasible, suggest the type of regulatios 
most likely to accomplish the desired result 


Tueory or Srructures, 2 ed By 
T. C. Shedd and J. Vawter. John Wiley & 
Sons, New York, 1941. 505 pp., illus., diagrs 
charts, tables, 9'/2 X 6 in., cloth, $3.75 
This textbook for engineering students is » 

tended to develop ability to solve problems » 
structural analysis by giving the student « 
thorough understanding of the underlying pro 
ciples. A simple but complete discussion of the 
essential fundamental laws of statics and ther 
application to simple structures is given, includ 
ing many problems. The last two chapter 
present an introduction to statically indeterm 
nate structures. 


TRAFFIC MANAGEMENT, INDUSTRIAL AND 
MERCIAL, revised edition. By L. Wilss. 
D. Appleton-Century Co, New York, 1%! 
453 pp., diagrs., charts, tables, X ° 
cloth, $3.50 
This comprehensive work on industrial #9 

commercial freight handling and shipping 

lines the nature and scope of the traffic manage" 
functions, describes each part of his work © 
detail, and discusses the organization aad adm" 
istration of the traffic department for ef aes 

working. In the revision particular attentie * 

been paid to changes in the law and in fre 

claims 

(Tue) Project. Technical Repor 
No. 2 of the United States Tennessee Val! 
Authority, Knoxville, Tenn. Governmes 
Printing Office, Washington, D.C., 194 
pp., illus., diagrs., charts, tables, maps, ° 
6 in., cloth, $1 
A brief history of the Tenaessee River —~ 

ment and the part played by the Wheeler rh 


ect introduces this comprehensive repor' 
including 


project investigations lesign 204 
economic studies, the engineering 
construction work, initial operations, 


oir scribed There is co® 
voir adjustment are des 


plete summary of construction cos’ ded 
special reports and test results are ape ec 
A bibliography accompanies each chap 
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UuStTation 
Chicago 


Student, 


rehensive 
past and 
made of 
mica lions 


engineers, comparing total 
costs, time of complete in- 


stallation, permanence of 


sub-structures, the owners 
selected MONOTUBES 
preore ® Originally planned to be sup- _ for this outstanding project. 

ported on sdme 11,000 wood piles, The job, finished ahead of con- 
Aer these tanks with their three quarter _tract time at total costs under the 


of a million barrels of oil storage _ original estimates, is a symbol of the 
re capacity are standing today, as im- _ service rendered by Union Metal to 
d admis movable as the Rock of Gibraltar, its customers. 

> fret on foundations supported by only This engineering service is at 
‘oo an 2,700 Monotube Piles. your disposal without cost 
oo ae After carefully checking suggested or obligation. Send for Cata- 
devo designs submitted by Union Metal log No. 68A. 


d varous 

ppended 

ter 


METAL MANUFACTURING CO. 
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Hicuway, Arrroacues. Girder Span Record 


Boosted to 271 ft 


viaduct approach to Main Avenue Bridge 
containing 271-{t plate girder span 


road tracks at severe skew, details of combination 


steel and concrete piers anchored to heavy con 
crete mat placed inside steel sheetpile enclosure 


How Mucu is 


Civit ENGINEERING for 1941 


. . 
Current Periodical Literature 
Abstracts of Magazine Articles on Civil Engineering Subjects 


Selected items jor the current Civil Engineering Group of the Engineering 
Index Service, 29 West 39th Street, New York, N.Y. 
ws on file in The Engineering Societies Library. 
plied by this library at the cost of reproduction, 25 cents per page to mem- 
bers of the Founder Societies (30 cents to all others), plus postage. 


and deck traveler working together 


Hiouway, Great Brrratn. Leicestershire 


County Council's Emergency Bridges 
veyor, vol. 98, no. 2553, Dec. 27, 1940, p 


Details of design and construction of single-span 
and trestle-type emergency highway bridges pro 
vided for by Leicestershire County Council, 


England 


Of course a gang of shovel-wielders 
could nibble out that excavation for 
you. And don’t laugh at the idea! The 
chances are, that if you’re not using 
Richmond you're still in “the pick 
and shovel era” on your concrete 
form work. 


Thousands of contractors, all over the 
country, use Richmond on every job. 
Money is the only reason. Money saved 
on the job. Money in pocket. Once 
you, too, begin to rely on Richmond, 
your “take” on concrete jobs is bound 
to be a lot better, Richmond’s 10-way 
profit plan guarantees it! 


sé PREE «ESTIMATING SERVICE 


By 13 especially experienced engineers to tell 
you exactly how many ties are needed, what 
hind, how to do the job fast for extra 

Plus 9 other “profit-savers” features in our 
10-way profit ° 


For complete product information see our pages in Sweets Catalog Engineering 
& Contractors and Architectural Sections or write direct to Dept. B. 


RICHMOND scre 


Every article indexed 
Photoprints will be sup- 


design of girders, erected by locomotive crane 
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HIGHWAY, STRENGTHENING Stren theni 

and Widening Highway Bridges, brandon 
Pub. Works, vol. 72, no. 1, Jan. 1941 
and 35-36. Practice developed by Penn ‘yivan 
State Highway Department for strengthenin, 
widening, or entire replacement of highway 
bridges that do not meet present military requir 
ments , 


Lirt, Buenos Atres Nuevo Puente sobr 
el Riachuelo Presidente “Nicolas Ave lameda * 
Ingenieria (Buenos Aires), vol. 44, no. 743 Nov 
1940, pp. 962-969. New bridge across Riachuek 
to solve traffic problem between federa! capita 
and Province of Buenos Aires; provision is made 
for automobiles, animal-drawn vehicles and 
pedestrians; in normal position, pavement ix » 
m above water level, permitting passage of about 


| 97% of vessels; maximum lift to 43 m allo. 
| passage of large vessels; escalators for pede 


trians; other details 


Natura Gas Pire Line Crossinos. Pip 
Line Suspension Bridge. Gas, vol. 17, go 4 
Apr. 1941, pp. 19-20. Brief description of type 
of suspension bridge designed by Oklahoma 
Natural Gas Pipe Line Company for crossing 
several sharp banked ravines traversing right of 
way, which were too narrow for ditching beneath 
channel; piers were made of 8 and 6-in pipe 


RaILRoap. Inspection of Main Line Bridges 
Newfoundland Railway, P. L. Pratley. Siry 
tural Engr., vol. 19, no. 3, Mar. 1941 pp 33-43 
Description of Newfoundland Railway with spe 
cial reference to its bridges; performance of rail 
road brffiges methods of maintenance and 
repair 
| Stee. Truss, Portsmouts, N.H. 
in Hollow-Leg Bents for Bridge Falsework, F 
Peirce. Eng. News-Rec., vol. 126, no. 15 Apr 
10, 1941, pp. 529-531. Double-deck highway 
and railway bridge over Piscataqua River q: 
Portsmouth, N.H., having total length of nearly 
2,800 ft, at location where swift tides and deep 
water made falsework erection difficult: solutions 
| was to set braced bents of hollow legs on bottom 
|and drive steel H-piles through these lees tw 
rock; piles averaged 100 ft im length; bridge 
loads were carried on bents and transferred to 
piles through bolted connection 


SUSPENSION, PAINTING. Painting Golden Gate 
Cables from New Type Scaffolds. Eng New 
Rec., vol. 126, no. 15, Apr. 10, 1941, pp. 551 
552 Description of light-weight scaffolds for 
painters working on main cables of Golden Gate 
Bridge decreasing cost of paint maintenance 
painting of bridge cables; cost of painting 


SUSPENSION, VIBRATIONS. Vibration Periods 
at Tacoma Narrows, W. T. Thomson fy 
News-Rec., vol. 126, No. 13, Mar. 27, 1941, pp 
477-478. Calculating vibration periods of sw: 
pension bridges by using simplified equivalent 
mass systems for bridge elements; observed 
periods of Tacoma Narrows Bridge for both 
vertical and torsional oscillation; numeric 
examples 

SUSPENSION, VIBRATIONS. Wind Oscillations of 
Suspension Bridges, H. A. Thomas fy 
News-Rec., vol. 126, no. 15, Apr. 10, 1941, pp 
547-549. Consideration of aerodynamic pre 
ciples involved in Tacoma Bridge disaster 
values of lift and torque coefficients; oscillation 
in deck systems, eddy currents attaiming rex 
nance with natural frequency of deck; apparate 
for testing aerodynamic properties of sma 
models simulating floor- and stiffening system 
| action of wind on suspension bridge deck 


Wooven, WasHInctron. Tall Timber Treste 
| Built of Bents in 31-Ft Stories. Consiras 
| Methods, vol. 23, no. 3, Mar. 1941, pp. 46 and 1! 
Novel methods used in construction of recent 
completed Baird Creek logging railway bridge 
235 ft high, spanning branch canyon of Coweeme 
River in eastern Cowlitz County, Washingtos 
structure consists of 250-ft fir pile approact 
trestle, 480-ft center section of creosoted timber 
built up from 12-ft 3-hinged arch in 31-ft stories 
with bents 30 ft apart and 400-ft fir pile approac 
trestle 
| BUILDINGS 

AubtTroriuMs, ACOUSTICS 
Conditions on Concert Stage, H. Burris Mey 
Acoustical Soc. America —J., vol. 12, 00. 
1941, pp. 335-337 Concert singers and instre 
mentalists dislike acoustic conditions of most larr 
concert halls and auditoriums; application o _ 
technique that forms acoustic envelope which 
surrounds singer or instrumentalist but whieh 
isolated completely from audience 


Control of Acoustx 


at 


Camps, Miuitrary, Construction. Thows™ 
Buildings in Five Months. Eng. \e* Re 
126, no. 13, Mar. 27, 1941, pp. 488-491 sp 
ods used in rapid construction of Indi 
Gap camp, near Harrisburg, Pa., inciueimes © 
buildings: 25 miles of mew roads, sewae ae 


miles 


Meth 


ment plant, 22 miles of sewers, - aps 
mains, 500,000-gal steel water tans A 
power distribution lines, and about 4 owed 
yd of grading; construction of frame builam 

re ot 
| CHuRcHES, CONSTRUCTION. 


| Church Cathedral, Montreal, W 
Eng. J., vol. 24, no. 1, Jam. 1941, PP’. 
Foundation construction and underpinning * 
done in connection with erection noe 

Christ Church Cathedral, Montreal, *™ 


BRIDGES 
Re 6, mo. 13, Mar. 27, 1941, pp. 466 PO 
468 D and constructiot f Cleveland, Sur- 
Ne 
brit 
A SHOVEL-FULL 
— 
| 
Do You Know That These Form 
Tying Methods Are As Up-To-Date oe 
ad ‘ 
As The Most Modern Diesel Shovel? 
gy 
RICHMOND 10-WAY 
PROFIT PLAN 
ping plus big lumber savings. 
| be, 
816 VENUE + BROOKLYN, NEW YORK ¥ ! 
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WATER TIGHT JOINTS 


SERVICISED WATERSTOP 
EXPANSION JOINTS 


The Waterstop Expansion Joint is waterproof under full contraction. | ; F 
Waterstop contraction joints are prepared in the same manner but ie 
of lighter structure and, of course, at less expense. 


The Waterstop center strip insures a roadway against water spurting 
and pumping action of the slabs by reason of maintaining a water- 


Note Waterstop in normal position. Expansion proof line of cleavage. 
brings added compression. Seal effected m 
tab Congrenion of Ghee intensifies comprenton of Where Waterstop contraction joints are used, they are installed in 


@ manner to utilize a sealing material for the upper half of the joint. 


PARA-PLASTIC sealing compound is a rubberized asphalt material 
of great extensibility at zero degrees temperature, and therefore 
of great importance in maintaining a waterproof slab. 


Waterstop Joints can be furnished with either the upper or lower 
lobe or with both lobes and it can be prepared to accommodate 
engineer's requirements. Where desirable, the upper edge of the 
joint can be removed and a Para-Plastic seal substituted therefor. 
This would be in addition to 
the Waterstop seal perma- 
nently embedded in the con- 
crete walls. 


Showing bow ¢ more ion is i creas d still forthe Manufacturers of cork, cork rub- 
—~ holding ber, sponge, rubber, and asphalt 
making it impossible for infiltration even under ex- expansion joints, PARA-PLAS- 
eggerated conditions. 

TIC sealing compound for use as a 
seal in conjunction with nonex- 
truding joints, plain and mineral 
surfaced asphalt plank, industrial 
flooring, weatherboard sheathing, 


etc 


An extreme contraction condition. Ever increasing flexing action; intensified 
pressure against housing opening, an almost 34-inch play between fibre and 
the walls of concrete. Intensified pressure effecting tight water seal under 
most severe conditions. 


In this tried and proved Waterstop Expansion Joint, the possibility of vertical shear ac- | 
tion is overcome by the flexing action of Waterstop lobes. This Waterstop Expansion 
Joint is adapted to paving, sanitary work, building construction, airport runways, in 
fact wherever expansion and contraction is to be provided for and definitely sealed 
against moisture. | 


<< a Write today and get all of the important facts about this Waterstop Expansion Joint— 
; f ; find out how dependable it is even under the most severe conditions. 
| 


6055 West G5th Street Chicago, Illinois 


SERVICISED PRODUCTS CORPORATION | a 
| 


Ti 
| 
ening 
ndow 
lvama 7 
enin, 
shway ‘ 
quire 
sobre 
veda 

Nov 
hueic 
apita 
Mace 

and 

ts 2] 
about 
allow, 
pedes | 

4 —— ; 
type a | 
rail 4 

Piles 

early : 
deep = 
jution 
xttom 
to 
midge 
ed to 
551 — " 
ance ~ 

> 

tions 

ch 4 

ach Quaity 
Ts 
sort 
« a 
4 


20 Civit ENGINEERING for June 1941 


HE Southland Paper 
Mills plant at Lufkin. 


Texas, is the first erected 


to make newsprint from yellow pine. Typ- 
ical with the majority of paper mills. Layne 
Wells and Pumps are used to supply 
their water needs. Five units provide 
ever 10,000,000 gallons daily. 

Layne Wells and Pumps also serve 
cities, towns, communities. defense plants. 
army camps. air fields, railroads. packing 
houses, breweries, chemical plants and 
a wide range of other industries. 

Layne Wells and Pumps are designed. 
built and installed by the Layne organi- 
zation. They give longer years of service. 
Upkeep expense is exceedingly low. 
Write for latest bulletins. catalogs. etc. 


LAYNE & BOWLER. INC. 
Memphis, Tenn. 


PUMPS & WELL 
WATER SYSTEMS 


Stuttgart, Ark. 
Nortotk. Va. 
Memphis, Tenn. 
Mishawaka, ind. 
Lake Chartes, La. 
New York City. 
Milwaukee, Wis. 
Cotumbus,. Ohio. 


Layne-Arkansas Co. 
Layne-Atiantic Co. 
Layne-Centrat Co. 
Layne-Northern Co. 
Layne-Lowisiana Co. 
Layne-New York Co. 
Layne-Northwest Co. 
Layne-Onmio Co. 
Layne-Texas Co. 
Layne-Western Co. 
Layne-Western Co. of Minnesota Minneapolis, Minn. 
Layne-BGowler New Engtend Corp. Boston, Mass. 
International Water Supply London, Ontario, Can. 


octagonal in cross section, 24 ft in diameter, and 
118 ft high 


Pisa Harcherres Essential Features of 
Bureau's Fish Hatchery at Leavenworth, Wash 
S. E. Hutton Reclamation Era, vol. 30, no. 12, 
Dec. 1940, pp. 342-345. General layout and 
description of buildings, canals, pipe lines, and 
other structures of new fish hatchery of U.S 
Bureau of Reclamation in Leavenworth, Wash. ; 
operation of fish hatcheries 


Pustic New Crry. On 
Schedule and Within Budget, E. J]. McGrew, 
Jr Eng. News-Rec., vol. 126, no. 13, Mar. 27, 
1941, pp. 470-474 Planning and coordination 
of field operations in construction of new city 
hall for Borough of Queens, New York, in 8 
months and within cost estimate of $1,990,000; 
functional design, with minimum of embellish- 
ment, providing structure at cost of 45 cent per 
cu ft including all engineering and architectural 
costs; successful plan for budget control 


CITY AND REGIONAL PLANNING 

Streer Trarric Conrrot lraffic and Urban 
Decentralization, C. T. McGavin Nat. Mun 
Rer., vol. 30, no. 1, Jan. 1941, pp. 28-34 Illus 
tration of how traffic situation is taking part in 
movement of urban decentralization; traffic re- 
quirements and parking problems reviewed 
CONCRETE 

CoLUMNS Columns with High Yield Point 
Reinforcement Designed Under A.C.Il. Code, 
r. Germundsson Am. Concrete Inst.—J., vol 
12, no. 5, Apr. 1941, pp. 569-574 Discussion 
of improved design of column supports by adopt 
ing reinforced concrete columns of smaller size and 
uniform cross section, 20 in. being considered 
optimum size for all columns carrying up to 
1,000,000 Ib; standardization of design; detailing 
and erection of floor construction on various 
levels; details of erection 


CONSISTENCY Consistent Inconsistencies in 
Consistency of Concrete, C ; 
Concrete Inst.—J., vol. 12, no. 5, Apr. 1941, pp 
537-548. Discussion of necessity and desir 
ability of concrete segregation and ‘‘bleeding’’; 
factors influencing segregation; maximum per 
missible size of coarse aggregate to be used in 
given type of construction; segregation required 
for proper finish; radius of segregation and its 
significance in complicating placement of con 
crete; uses of bleeding; density of concrete, as 
measure of concrete quality 


Construction, Weatrner. Salamanders 
and Tarpaulins Protect Winter Concrete 
Construction Methods, vol. 23, no. 3, Mar. 1941, 
pp. 66 and 113-115. Use of temporary fabric 
enclosures heated by salamanders to keep con 
crete warm for construction of grade-separation 
bridges and other structures of Hutchinson River 
Parkway Extension, near New York City, 3.9 
miles in length; arch protection 


Construction, Forms. Cantilever Forms at 
Friant Dam. Eng. News-Rec., vol. 126, no. 15, 
Apr. 10, 1941, pp. 542-543. Description of 
successful cantilever forms at Friant Dam, utiliz- 
ing connection just above previously placed con 
crete to take outward load and special jack and 
tie at bottom of vertical cantilever member to 
provide properly alined forms without interior 
ties 


Construction, Forms. Wyoming Uses Ab 
sorptive Form Lining, R. C. Pike Western 
Construction News, vol. 16, no. 3, Mar. 1941, 
»p. 73-76 Use of absorptive lining for concrete 
one for four grade-separation structures of 
Wyoming State Highway Department, to reduce 
crazing in concrete surfaces and present pleasing 
finished texture; description of structures; form 
construction; protection of forms; construction 
joints; concrete placing and vibrating; form 
removal, finishing and curing; costs 


MrtxtInc. Design and Control of Paving 
Concrete in lowa, B. Myers. Am. Concrete 
Inst—J., vol. 12, no. 5, Apr. 1941, pp. 577- 
588. Discussion of practices of lowa Highway 
Commission, over past 20 years, in design and 
control of paving concrete; design of proportions 
to make most economical use of aggregates avail- 
able; practice of weighing aggregates for paving 
concrete; improvements in methods for control of 
thickness of pavement slab; design of equipment 
for accurate control of measurement of mixing 
water; methods for control of proportions. 
Bibliography 


Reapy Mixep Pants, ILLINots Concrete 
for War Industry Rock Products, vol. 44, no. 
4, Apr. 1941, pp. 59-60. Notes on batching 
plant with capacity of 200 cu yd per hour, set 
up to supply 200,000 cu yd of concrete for 
Kankakee Ordnance and Elwood Ordnance plants 
near Wilmington, II! thirty 5-cu yd mixer 
trucks will be used to make deliveries 


Patching Spalled Areas 


ROADS AND STREETS 
Roads & 


with Cement Mortar, H. F. Clemmer 


Streets, vol. 84, no. 3, Mar. 1941, pp. 46 and 48. 
Report on excellent results obtained by Depart- 
ment of Highways of District of Columbia in 
patching shallow spalled areas in concrete pave 
ments with cement mortar, using 1:2 mix with 
very low water content and calcium chloride as 
accelerator 


Vou. 11, Nos 


CONSTRUCTION INDUSTRY 
UNitTep States. Twenty-second Anoual ( 

vention Associated General Contractor 
America Constructor, vol. 23, no. 3, Mar 1 
pp. 39-75 Proceedings of 1941 ann con en 
vention of Associated General Contractor 
America, including following addre $ Pr 
gram for National Defense, W. H Harric, 


Man with Contract, B. Somervell; This y,.,, 
Outlook for Public and Private Co: strectinn 
T. S. Holden Place of Construction | quipmer 


Manufacturer in Defense Program, ( 
ring; Relation of Highways to Defense Pro, - 
HK. Bishop We Learned a Lesson = 
Bobbitt Labor's Part in National Defens 
J. P. Coyne; Railroad Construction Mark. 
J. G. Brennan; National Defense and Re 
Construction of Corps of Engineers, | 
Navy Defense Construction, L. N. Moen, 
War Department and Defense Constructo. 
J. W. N. Schulz; Reclamation, Stabilizer 
Page 
DAMS 

CONCRETE, ARGENTINA. Dique San Roow 
R. E. Ballester. IJngenieria (Buenos 
vol. 44, no. 793, Nov. 1940, pp. 970-976 Sa 
Roque Dam, for control and regulation 
Primero River, to replace old dam built in jag 
with glory-hole spillway 35.3 m above river be: 
regulation capacity will be 200,000,000 cq » 
crest 43 m high will give supplementary capacit 
ef 150,000,000 cu m; construction begus 
October 1939; river is utilized for irrigation i: 
upper Gerdova, drinking water supply, and by 
droelectric power generation 


Concrete, CRACKING Concrete Deterior, 
tion at Parker Dam, R. F. Blanks. Eng Ve 
Rec., vol. 126, no. 13, Mar. 27, 1941, pp. 46) 
465; see also editorial comment p. 461. Dix 
cussion of random-pattern cracking on expose 
surface of Parker Dam concrete, attributed ; 
adverse chemical reaction between alkali 
cement and siliceous minerals in aggregat: 
development of cracks; internal expansion a 
surface shrinkage of concrete shown by record 
from instruments installed in drill holes: bas 
research needed 


Concrete GRAVITY 
Autnority. Cherokee Dam on Holston Rive 
Eng. News-Rec vol. 126, no. 9, Feb. 27. 1% 
pp. 333-335 Methods and equipment used ; 
current construction of Cherokee Dam of Te 
nessee Valley Authority, which will consis 
concrete gravity spillway section 175 ft hieb 
412 ft long, flanked by gravity non-overfiow « 
tions on either side, length 1,277 ft, aad im 
pervious rolled-fill embankments extending for 
length of 5,030 ft, thus making total length of 
dam about 6,750 ft; forms and concrete placing 


Concrete Gravity, Testinc. Technica! 
vestigations at Boulder Dam, T. C. Mead 
Reclamation Era, vol. 30, no. 6, June 1940, py 
162-165. Discussion of special equipment ax 
methods developed for observing performance 
Boulder Dam under service conditions, including 
measurement of forces acting on dam and ther 
effects; observations of seepage; study of salin 
ity, temperatures, density currents, and alt 
deposition in Lake Mead; resistance thermometer 
equipment; tiltmeter readings; deformation 
downstream face of dam; taking water sample 


Eartn, Cororapo. Green Mountain Dan 
Western Construction News, vol. 16, no. 3, Mar 
1941, pp. 78-81 Progress report on constructor 
of U.S. Bureau of Reclamation earth-and-rock 
fill dam near Kremmling, Colo., which will ba 
maximum height of 309 ft and volume 
4,350,000 cu yd; stripping and site preparatios 
character of fill obtained; methods of grading ax 
placing fill 

EARTH, REFRIGERATION Process.  Frozes 
Earth Dam at Grand Coulee, L. V_ Froage 
Mech. Eng., vol. 63, no. 1, Jan. 1941, pp. 915 an 
36. Use of refrigeration system for constructies 
of curved frozen earth dam to prevent intreser 
of landslide debris onto site of Grand Cowl 
Dam, Washington; details of brine system 
operation of refrigeration system; dismantling 
refrigerating system; structural strength 
frozen earth; earth temperatures; ‘nance 
aspects 

Fish LADDERS Migratory Fish Contre 
Reclamation Era, vol. 31, no. 1, Jan. 1941, pp 
1-6. Discussion of special structures and # 
rangements made at several recent U.S Bureau 
of Reclamation dams for solving migratory © 
control problems; fish traps at Rock Island /s= 
auxiliary hatcheries; screens and by-pass. 
ladders 

Fisuways. Transporting Migratory Salmoo 
and Steelhead of Upper Columbia River, > 
Hill. Reclamation Era, vol. 30, no. 6, June 14 
pp. 175-178 Methods and structures deve eRe 
by U.S. Bureau of Reclamation for transport! 
fish runs upstream of high dams, includio 
and loading devices at three fish ladders _ 
ponds, hatcheries, and rearing ponds sb truce 
fish hauling water temperature control 
in hauling and after hauling 


h 
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Five Star Final 
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Koe 
Daten Here’s good news on drainage and sewerage jobs. You can stay 

Rex ahead of schedule and under the estimate by using ARMCO 

a — Corrugated Paved Invert Pipe. Check these five advantages: 
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ioe INSTALLED IN A JIFFY UNSTABLE FOUNDATIONS NO HAZARD 

. — Unskilled men can install ARMCO Shifting soils and unstable founda- : 
7, 194 Pipe in short order, Long lengths tions are no problem when you use 

used | 20 to 30 feet) are handled safely Armco Paved Invert Pipe. Band 

of Te P 

ns with ropes and plank skids. Band couplers and flexible corrugated 


metal design see to that. Just ordi- 


couplers make strong, tight joints. 
mary care in preparing the trench 


aad im. And there’s little danger of damag- 


_. ing corrugated Armco Pipe. assures proper grade and alignment. 
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~-- LAUGHS AT BAD WEATHER ANY FITTING YOU NEED STRENGTH TO SPARE 
‘Conle Ice and frost or other bad weather Armco tailor-made fittings go in Armco Pipe takes the weight of high 
syste hold no terror for corrugated ARMCO slick as a whistle. You're sure to save fills and traffic impact in stride, The 
“y Paved Invert Pipe. You can install it time and money with standard tees, flexible design provides ample 
nancis easily in any season without special wyes, elbows, reducers or other “spe- strength to meet loading specifica- 
las protection or troublesome curing. cials” custom-built to fit the job. tions with a wide margin of safety. ~ 
‘ontro! 
Bureau | 
ry = 
ing “3 es SAY OKEY! Armco Pipe also brings this against corrosion and erosion where the wear is hardest. 
dou z assurance of trouble-free service: (1) A base Engineers appreciate this extra durability and accept | 
salims metal of galvanized Armco Ingot Iron—proved in 35 Armco Paved Invert Pipe without question. Write 1s li 
10 B ‘ears of service; (2) the added protection of a thick, for prices and complete information. ARMCO DRAINACcE 
at special bituminous pavement in the bottom to guard Propucts Assn,, 5045 Curtis St., Middletown, Ohio. \ 
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Dis is deb job had ye just mi xe 
up that while powder and dem little red pumps 
( Midget Chlor-O- Feeder does all the work.” 


“Hurry-up” Sterilization of 
New Laid Mains at U. S. Army Bases 


Tackling the job of sterilizing 31.8 
miles a main at Camp Joseph T. 
Rebinson, Arkansas, ranging in 
size from 6" to 16” and doing it in 
a hurry is no small undertaking. 
Yet, it was completed in 56'» days 

using Midget Chlor-O-Feeders 
pumping strong hypo solution into 
the new mains. 


%Proportioneers% Chemical 
Feeders are being installed every 
day for water purification sewage 
sterilization, emergency chlorina- 
tion, and sterilization of newly laid 
mains. 


Write for complete information. 


% PROPORTIONEERS, INC. % 


“Chemical Feeder Headquarters” 
14 Codding St. Providence, R. I. 


J. R. Worcester 
& Co., Boston, Mass 
Cons. Engrs 
Note Curve Construction™ 
Lane Construction Co., Meriden, Conn. 


General Contractors 


ANY BRIDGE 


iS A BETTER BRIDGE when 
Kerlow Bridge Grating (open or 
filled) is installed on the roadway 
and sidewalks. The advantages 
listed below are found in no other 
bridge floor. 


REDUCES DEAD LOAD 
INCREASES LIVE LOAD 
NON-SKID AND EASY RIDING 
ECONOMICAL AND DURABLE 
EASILY AND QUICKLY INSTALLED 


Our new reference book “BETTER 
FLOORS FOR BETTER BRIDGES” 
contains complete information and engi- 
neering data. May we send your copy 
today? 


KERLOW STEEL FLOORING CO. 


218-C Culver Avenue Jersey City, N. J. 
Telephone BErgen 4-5560 


no. 15, Apr. 10, 1941, pp. 539-541. Report from 
lowa Institute of Hydraulic Research on labora- 
tory experiments which provided means of direct 
quantitative measurement of turbulence dif- 
fusion, revealing new information on sediment 
transportation in streams; theory of diffusion in 
turbulent flow motion picture study of turbu- 
lence, variation of diffusion coefficients and mean 
velocity; comparison of vertical and lateral dif- 
fusion coefficients 


or Water, UNperGrRouND. Elektrische 
Messung kleinster Grund wassergesch windig 
keiten, K. Schweig! and V. Fritsch. Gas- u 
Vasserfach, vol. 83, nos. 39 and 40, Sept. 28 
1940, pp. 481-485, and Oct. 5, pp. 501-504 
Principles of electric method of measuring flow 
of water underground; description of apparatus 
used results of underground water survey at 
Tetschen-Liebwerd Agricultural College in Sudet 
enland; where ground-water flow of 20 cm per 
24 hours was determined 


FOUNDATIONS 

BEARING PowER Der Neubearbeitung der 
DIN 1054, Richtlinien fuer die zulaessige Belast- 
ung des Baugrundes und der Pfahlgruendungen,”’ 
zum Geleit Casagrande. Bautechnik, vol. 18, 
no. 49, Nov. 15, 1940, pp. 561-562. Discussion 
of revised text of German standard DIN 1054, 
dealing with permissible loads on foundation sites 
and pile foundations 


Sueet Princ. Grundsaetzliches ueber die 
Berechnung von Spundwaenden, E. Jacoby. 
Bautechnik, vol. 19, no. 8, Feb. 21, 1941, pp 88- 
o4 Theoretical mathematical discussion of 
principles of design of sheet-piling walls; effect 
of earth pressure and cohesion of earth mass; 
friction between sheet-piling wall and earth; 
design of anchored walls subjected to concen- 
trated load or to earth pressure. Bibliography. 
STREET CLEANING AND REFUSE DIS- 

POSAL 

Snow Removat, Equipment. Snow Removal 
Equipment and Ice Control, C M. Upham. 
Eng. & Contract. Rev., vol. 53, no. 49, Dec. 4, 
1940, pp. 9-11 and 31-32. Road design pro- 
visions for snow removal, including fencing for 
prevention of encroachment of snow drifts; 
features of recent types of snow plows; use of 
radio communication for snow removal and ice 
control operations. Before Can. Good Roads 
Assn, 

STRUCTURAL ENGINEERING 

PropuctTion, SHerters. Re- 
inforced Concrete Air Raid Shelters. Engineer, 
vol. 170, no. 4431, Dec. 13, 1940, p. 382 Brief 
illustrated description of shelter known as 
“Raidsafe,"’ made up in sectional units, one end 
section having concrete door cast in steel frame 
fitted in it; opposite end is generally left as blank 
end; whole shelter is one ft thick in concrete, and 
is intended to withstand debris load of at least 
1,000 Ib per section ft. 


Antr-Arrecrart Protection. Air Raid Dam- 
age in London, O. Bondy. Eng. News-Rec., vol 
126, no. 9, Feb. 27, 1941, p. 317. Letter to 
editor commenting on effect of aerial bombing on 
brick buildings and steel structures, and deforma- 
tion of steel under blast and impacts. 

Beams, Continuous. Continuous Beams and 
Rigid Frames, A. Fruchtlander. Concrete & 
Constr. Eng., vol. 35, no. 12, Dec. 1940, pp. 577- 
591, and vol. 36, no. 1, Jan. 1941, pp. 45-54. 
Revised presentation of Hardy Cross moment 
distribution method, bringing it back to tradi- 
tional algebraic domain and giving it general 
mathematical form; analysis of three continuous 
spans monolithic with columns; analysis of 
continuous spans monolithic with columns; 
numerical examples. 


Jotnts, Woopen. Construction Design Chart 

LX1I—Pressure on Inclined Timber Surfaces, 
J. R. Griffith. Western Construction News, vol. 
16, no. 1, Jan. 1941, p. 29. Construction of 
alinement chart for computing allowable pres- 
sure on inclined timber surfaces according to 
Hankinson formula; numerical examples 


Prostems. Some Problems in Structural 
Engineering, W. C. Cocking. Siructural Engr., 
vol. 19, no. 2, Feb. 1941, pp. 13-18 and 29. Dis- 
cussion of following problems: safety in con- 
struction; stability of reinforced concrete; 
post-war housing construction; communal heat- 
ing systems; protection from damage likely to 
be caused by incendiary bombs. 


TUNNELS 

Construction. Tunnel Drilling Guide, T. R. 
Johnson. Eng. News-Rec., vol. 126, no. 11, Mar. 
13, 1941, p. 422. Description of special marker 
equipment for painting drilling guides for 27-ft 
circular penstock tunnels of Parker Dam power- 
house. 


Mines AND Mrinitnc. Carlton Drainage Tun- 
nel, A. H. BeBee Min. Congress J., vol. 27, 
no. 1, Jan. 1941, pp. 32-35. General description 
of project which is third drainage bore driven in 
Cripple Creek area since 1891; main tunnel to 
extend 6 miles through granite; 4,000 and 
5,000-ft laterals will be driven to give complete 
drainage for Cresson and Vindicator mines; 
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drilling bits; drilling methods and jum). equi 
ment; “cherry picker’’ muck car shifter haulage. 
ventilation; progress record; costs. . 


Mines AND Mrininc. Elton Tunne! N 
ing Completion, E. W. Harmer. iyi, 
(Phoenix, Ariz.), vol. 24, no. 20, Mar 15 194 

3-5. Progress notes on driving of 24 300-4 
tunnel of National Tunnel and Mines ompa 
to dewater deep workings of Utah-Apex and Ut rd 
Delaware mines, to eliminate hoisting, to reduce 
transporation costs, and to provide itTigation 
water for lands in Utah 


_Suspway CoNnsTRUCTION, CHICAGO Concrete 
Lining Pumped into Chicago Subway, R T 
Sherrod. Construction Methods, vol. 22. ao 2 
Dec. 1940, pp. 48-51, 82-84, and 86. Methoa, 
and equipment used in excavation and concrete 
lining of Chicago subway tunnels; features of 
concrete pumps; concrete placing operation: 
drop pipes; pumping of invert concrete; placin 
of arch. . 

VeHICULAR, GERMANY. Forderungen an ney 
zeitliche Tunnelbauweisen mit besonderer Be 
ruecksichtigung der Alpentunnel der Reich 
sautobahnen, von Rabcewicz. Bautechnik, yoj 
18, no. 47/48, Nov. 1, 1940, pp. 547-551. Di, 
cussion of modern methods of vehicular tunnei 
construction, with special reference to construc 
tion of Alpine tunnel of superhighway system of 
Germany; excavation and concrete lining pro 
cedure; ventilation and lighting of vehicular 
tunnels 


VEHICULAR, PAVEMENTS. Vehicular 
Roadways Paved with De-Aired Brick (Cy, 
Struction Methods, vol. 23, no. 1, Jan. 194] Pp 
46-47, 92, and 94. Construction of paved road 
way of twin-tube Queens-Midtown vehicula 
tunnel, New York City, consisting of de-aired 
brick, bedded on sand asphalt mastic cushion 
and jointed with hot asphalt filler; paving pro. 
cedure and costs 


Water Suprry, Cororapo. Small Bor 
Tunnel Pierces Continental Divide. Consiry 
tion Methods, vol. 23, no. 2, Feb. 1941, pp. 58 
60, 82, 84, and 86. Methods and equipment 
used in driving 13-mile rock tunnel, 9.75 ft ip 
diameter, through Continental Divide in northern 
Colorado; tunneling progress; drilling and 
blasting; placing of roof supports. 


Water Suppty, New York. Driving Tunnd 
Beneath Hudson River, R. G. Skerrett. Us. 
versal Engr., vol. 72, nos. 5 and 6, Nov. 1940, pp 
18-22, and Dec., pp. 18-22. Illustrated dé 
scription of work carried out on Roundout 
West Branch tunnel of Delaware aqueduct, which 
passes underneath Hudson River 600 ft below 
surface. 

Water Suppty, New York. Tunnel Work 
at West Branch Reservoir, D. H. Blanks. Com 
pressed Air Mag., vol. 46, no. 1, Jan. 1941, pp 
6329-6334. Details of construction work 
driving 35,000 lin ft of tumnel at West Branch 
reservoir, Putnam County, New York, as part 
of New Delaware Aqueduct. 


WATER PIPE LINES 

Corroston. Corrosion Experience at Orang: 
Va., R. L. Blankenship. Am. Water Wort 
Assn.—J., vol. 33, no. 2, Feb. 1941, pp. 2% 
301. Results of study made at Orange, Va., for 
devising means of elimination of corrosion troubles 
in its water supply system. 


River Crossincs. Pipe Line Stream Cros 
ings, R. T. Knapp. Gas, vol. 17, no. 1, Jao 
1941, pp. 25-28. Part III: Buried crosung: 
heavy-walled pipe; light-weight pipe with pie 
anchors; crossings with external weights; cable 
suspension crossings; central pier type; clear 
span suspensions; cable design; vibration o! 
suspension crossings; pipe lines suspended « 
catenary; comparison of various crossing type 


WATER RESOURCES 

New York, N. Y. Present Situation with 
Respect to Adequacy of Water Supply Syste= 
of New York City, T. Hochlerner. Mun. Engr 
J., vol. 26, 3d quarterly issue 1940, pp ll 
147, (discussion) 147-150. Discussion of preses' 
adequacy of New York's water supply and mes 
ures to be undertaken for satisfactory supply " 
immediate future; yield of present source 
consumption of water; analysis of use and was' 
of water in 1938; additional facilities for . 
utilization of Croton, Long Island, and up sate 
watersheds; universal metering; private wate 
companies 


WATER TREATMENT 

Cuemicats. Water and Sewage Chemistry 
Chemicals, W. A. Hardenbergh and others Ps 
Works, vol. 71, no. 12, Dec. 1940, pp onby 
32, 34, and 36-40. Review of chemicals usec 
water and sewage analysis and treatmet 
making standard solutions; determination © 
alkalinity, acidity, and hardness 


Automatic Chicriasts 
Open Reservoir Flow, G. L O’Brien. i ue 
Works Eng., vol. 94, no. 4, Feb. 12, 1941, 7 
172-175. Report on new practice of — 
of Water Supply, Baltimore, Md., i» chlorinatins 
all water leaving its thick open storage snap berm 
measurement of flow; use of vacuum type “7 
ators; variations in residuals; labor pt = 
method of pitot traverses; removal! of gas‘ 
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“IT'S A VERY SUCCESSFUL 
PAVEMENT...THE ENGINEERING 
DEPARTMENT IS TO BE 
CONGRATULATED” 


A perfect surface for any vehicle at any 
speed...And the surface stays that way 


STREET AND HIGHWAY OFFICIALS often 
comment on the sense of satisfaction they 
feel when they open a modern brick pavement 
to the public. 


This is a natural reaction. For no other 
pavement gives such splendid service. 

Hundreds of these modern brick pavements 
have been built in the past ten years. They 
are starting towards a golden anniversary of 
trouble-free service. Experience says they will 
reach that anniversary—perhaps pass it. For 
of all commonly used paving materials, Vitri- 
fied Brick has by far the greatest resistance to 
weather damage—the starting point of most 
pavement failures. 

Always the quality pavement, Vitrified Brick 
has undergone substantial improvement in 
recent years. Research and new manufactur- 


VITRIFI 
THE MosT SA 


= YES, COMMISSIONER, 

j THESE MODERN BRICK 
PAVEMENTS ARE POP- 
ULAR WITH MOTOR- 
ISTS AND TAXPAYERS” 


Capitol Avenue, N. E., Battle Creek, Mich., widened 
and paved in 1938 with 3 inch vertical fiber lug brick. 


ing methods have given amazing improve- 
ments. Engineers have made even greater 
advances in designs that give it ideal riding 
qualities and safety. 


Your community can use Vitrified Brick 
pavements to advantage. Put them wher- 
ever you want a road or street pavement to 
have the lowest cost per year of service. 
National Paving Brick Association, National 
Press Building, Washington, D. C. 


Ep BRICK 


TISFACTORY PAVEMENT 
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Distnrection. How Rochester Dis 
| Polluted. Water 


Mains Accidentall 
| Eng., vol. 94, no +f Jan. 15, 1941, pp ow 
| Report on equipment and methods employed in 
| disinfecting water distribution system of Roches. 
| 


ter, N.Y., including 500 miles of mains after 
tamination with untreated river water in ecem 
ber 1940 

PLANTS, Cactrornta. Softenin olorade 
River Water. Water Works Eng wal 94 no. 3 
Jan. 29, 1941, pp. 120-123. Design and pep 
jected plan of operation of 100-med water- 
softening plant for Metropolitan Water I hstriet 
| of Southern California, which will reduce hard 

ness of Colorado River water from 300 ppm to 9 
| ppm. 
PLANTS, OPERATION. Treatment Plant Pres 
tices, N. N. Wolpert. Water Works Eng val 
94, nos. 1 and 2, Jan. 1, 1941, pp. 10-13 and Jan 
15, pp. 65-68. Details of operation of water 
treatment plant of Mahoning Valley Sanitary 

District serving Niles and Youngstown, Ohis 
| calcium carbonate coating; central control fer 
| pumps; washing of filters; application of al. 
| gaecide; experiments with chlorine; mechanical 
| agitator; color comparator 


Speed-Up 
ALL FIELD 
SURVEYS. 


Preliminary sur- 
veys for high- 


Way construc- When you hire men why gamble on PLANTS, ProvipeNce, RI. Providence Im. 


tion, drainage 
and irrigation 
systems, dams, 
water lines, 


local Market? This nation-wide | 60-64 and 89. Description of improvement m 
non-profit employment service can water treatment plant serving Providence, RJ. 
help you to select the right man with special reference to changes made in coagula- 
f tion basins; filter washing; underground power 
rom our files of over 5000 trained transmission “system; central control board: 


all divisions of civil engineering are professional applicants Corre- power panel; dust removal 
. spondence, references and all ar- Rocnester, N.Y. Highly Polluted Rj 

speeded up by the NEW Paulin rangements are handled confiden- Water Delivered in Rochester. N.Y. Woe 
Precision Surveying Aneroid. Read- tially for you. Write to your near- Works Eng, vol. 96, 
> 1595 and 1604, (editorial comment) 1569 
ings to two feet over a range of est office for complete information. Report on temporary contamination of part of oa 

| water supply of Rochester, N.Y., in December 
4500 feet are aS easy as reading a | 1940, by admitting polluted river water through Le 

. cross connection opened by mistake; preventive = 

watch. Other models cover a range | 


of 18,000 feet. Write for com- engineering societies SorTeNING, Wisconsin. What Water Soften- 


ing Would Do for Wisconsin Cities, L. R. Howson 


plete literature and FREE COPY PERSONNEL . Am. Water Works Assn —J., vol. 33, ao. 1, fan 
service 1941, pp. 103-119, (discussion), 119-120. tm 


of the ‘Paulin Altimetry Manual. tance to Wisconsin 
portance to scons! co unities of softenmmng 
CHICAGO NEW YORK of public water supplies and estimate of savings 


AMERICAN PAULIN SYSTEM 205 W. Wacker Drive 29 W. 39th Street | that would result therefrom; herdoes in prin 
DETR NCISC | cipal city water supplies; cost of hard water to 
1687 SOUTH FLOWER STREET reed SAN FRA ad =nen population, present status of municipal 
LOS ANGELES, CALIFORNIA 272 Hotel Statler 57 Post Street softening; water softening by comsumer; com- 
: parative costs of municipal and household soften 
ing; per capita cost of softening plants; savings 
due to softening. Me 
SorTENING, Zeoutte Process. Zeolite Soften- 
ing at South Orange, N.J., R. S. Weston. Am ee x 
| Water Works Assn.—J., vol. 33, no. 2, Feb. 1941 ; by 
| pp. 255-276; see also Water Works vol 
| no. 4, Feb. 12, 1941, pp. 179-181 and 200-204 
Report on 1928 study of advisability of softening 


water supply of South Orange, N.J., taken from ie 
wells driven in rock to depths as great as 382 ig 
ft in Rahway River valley; preliminary to design 4 


of plant; chemical dosage and costs; aeration; 
losses of zeolite, results of operation; regenera- 
tion of zeolite; brine reclamation and re-use; 
savings in soap Bibliography 
WATER WORKS ENGINEERING ‘ a 

NATIONAL Derense, Water Surrry. [nter- 
connections of Municipal Water Supply Systems. 

| Water Works Eng., vol. 94, no. 2, Jan. 15, 1941, ¥ ey 

72-74. Discussion by water works super 
intendents of desirability of interconsection 
between water supply systems in event of na- 
tional defense emergency; problem of charges for 
water supply interconnections 4 a 

NATIONAL DereNnse, WATER SUPPLY Pubic 

Water Supply in Civil Defense Program, # . 

| Jordan Am. Water Works Assn. J., val. B, 
no. 1, Jan. 1941, pp. 121 137. General discus 
sion of organization of personnel for protection 
of water works and their emergency operetion 

| emergency disinfection of drinking water ve 

| of ordnance No. 73,309 of Los Angeles City 
County creating Major Disaster Bmergeacy 
Council and prescribing its powers and duties 

Unttrep States. Progress of Year in 

Supply and Purification, N. } Howard 
Works & Sewerage, vol. 88, no. 1, Jan 


relopments and 
1-11 Review of develop water quality 


Announcing 


“COFFERDAMS” 


By Lazarus White and Edmund Astley Prentis, 


the authors of ‘Underpinning’ 


The upper Mississippi River Improvement cost $150,000,000 and 
consists of 26 movable dams and locks, each one involving the con- 
struction of at least three large cofferdams. Never before have coffer- 


dams been used on such an extensive scale. 


The authors, as contractors for six years, were directly responsible for 


the design and execution of difficult work in connection with several and purification plants o 1960 

of these Mississippi locks and dams. This book is written to make Phlorination;, activated carbon; corrosios oo = 

readily accessible to engineers and contractors the knowledge of 6 Se ae 2 

cofferdams gained chiefly on this Mississippi project. War-Time Operation. | Should, 9 

. V. J. Wilmoth. Water Work +4 Discus 

no. 26, Dec. 18, 1940, pp. with 


sion of lessons learned in England ae sabotage 


304 PAGES, ILLUSTRATED PRICE $7.50 a i 
damage to water systems; pro iy 

Published by chief means of destruction; danger 
emergency repairs 


tie-ins to in water 
its; bomb hazards; potson 
unit Cleaning Wells 


Cc LU M B IA N | V E R | TY Pp Water WELLS, CLEANING. An 
Water Works Assn.—J., Vol method of 
pp. 145-146. Experience wit water wells 


Box D506 NEW YORK CITY 


7 ke« 

leaning 10-year-old gravel pac by 

| Of Parkersburg, W.Va., which practically te 
| stored their original yield. 
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